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' = — NetWare 386: PC Labs Tests 
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Do-It-All 386s: 
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We want you to 
always view our monitors 
in a certain way. 





Introducing power, 


DELMAN CONSTRUCTION 


BD 


Delman Construction Builds Banner Business on Basic Premise. 


In the past 5 years we've grown from a local business with only a single office 0a 
‘well-csmbllshed operntion with 30 offices throughom New England. An investment lo 
Delman can assure a strong rewum for a wide variety of reasans. 

Exteasive sescarch has shown that duc to the high coat of new homes, ihe demand 
for high quality additions -- built on 10 existing homes -- is on the upswing. Delman 
Construction has established an excellent reputation as one of tke premier addition 
butlders le the mnarkerplace. Here is the opporvunity for n sound, profitable lavestment, 

‘We began marketing Delman Construction via consumer advertising 1 real estar 
magazines as a smart alternative 10 buying a new home, Our intent was to reach the 
existing home owner who sought a larger, bener living space. The response has beea 


phenomenal. 
DELMAN CONTAUCTION - SALES TOTALS 
‘Sales By Sate 
e ara 
cd 

wi: aro 1° co 
$100,000 = 

990,500 

00.900 





To: Suit 
Re:  Wa've adopted a new stundard - Microsoft Works 


Microsoft Works is the perfect product for our growing business. Here's why: 

Online Help & Traiving Make Works Incredibly Easy to Learn nnut Use, Only Works 
provides sensitive help and oalese training from anywhere in the product at the touch of a 
single bey, 


‘Muitiple Windows and WYSIWYG Styles On-screen Add Dramatic Visual Qusilty to 
Microsoft Werks 2.0. With evluple windows, you cas work with up to eight ferent files at 


once, aide oF ing - just es if they were on your desk. SIWYG atyles, 
you can soc N gah taceltn eal mare'onecren, 
Print Preview Lets You View Documents On-screen. Preview footnotes, headers, footers, 
margins, pags breaks, font sizes, graphs, and peragraph borders on-screen before you print. 
Create the Hi Output. With Works you can easily merge text, bles, and charts 
eerie teal rat ov any ene Of ete 200 bance ‘Works even supports 
PostScript provers. 

Your Business Day with New Ballt-In File Management and Alarm Clock Utilities. 


Manage 
‘Without leaving Works, perform eight DOS commands. And, with the new alarm clock 
eee eee yon car tipeay &senldet toeage oa-acuacn tony me, 


Here's o Summary of the Features in Microsoft Works 2.¢: 
100,000 word spell-checher and 30,000 keyword thesanras 
Footnotes and multipie line page headers and footers 
Pop-up calculator and automatic phone diner 
Includes utilities mo manage files and rua other programa 
Paragraph borders for emphasis 
‘Cxcate customized forms with the f2at and flexible datbess 
Runs great with MS Mouse (or compatihle) and with Hayes compatible modems 
Built-in maczos to automate repetitive tasks 
Convert files to/from MS Word, WordPerfect, Display Write, WordStar and more 
25624096 Lotus 1-2-3 and MS Excel compatible spreadsheet (.WKS and .WK1) 
Fast, easy mail merge and mailing label generator = 
LEM 3.2 and 4.0 expanded memary 


} 
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$32,370 
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DELMAN CONSTRUCTION - Kennebunkport Office 
Revenue /Cost Breakout 


FEB 
$13,000 1 






MAR 
$18,900 | 


APR 
527690 | 
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$14,500 1 
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Boofa 1 $651 suas | a7! 171 uh 
Deveweyt | Sel hel Bal Sul ge 
Windows ' $105 | $201 | $153 soo) 
Gazebos ii 5681 | 1 ShAIT E4480 
Bathrooms 1 3282 | 1 1 $382 « 









$7,900 | $12,934 | 
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O can do. So we'll tell you. (Hint: read the memo.) 


inallits simplicity 





you know it. Microsoft Works 
lp and pe that takes you through 
each application, step-by-step. 


You can be worki: 
provides built-in re 


There are people who say that power- 
ful software is too complicated to use. And 
others who say that simple software can 
never have pt power to meet your needs. 

Fortunately, one won oe any ofthese 
people ie 3 at 

Whi gs us a a Microsoft® 
Works 2.0. Conte that has all the power- 
ful tools you need in one easy-to-use tpaaln. 

You get business apne li 
word processing with a spelling checker and 
thesaurus, a spreadsheet with business 

graphics, a database with reporting and a 
conan module all rolled into one. 
erful enough to stand on 
their a oa handle whatever numbers, 
words and data you can throw at them. 

At the same time, they’re a piece of 
cake to learn and use. 

For openers, only Works has built-in 
training to get you up to speed quickly. 

nce you're started, you'll see that 
each application has the same look on- 
screen. Which means there's nothing diffi- 
cult about moving back and forth between, 
say, your spreadsheet and your word proc- 
essor. Then into your database. And back 








Company: 7 Fa ies al 
Address: 3) Harborview Drive 


City: Gig Harbor ‘State: UA Zip: 98008 


Everything's Siena dora cag doti 
Waker indows, Works lets you see up to ei; t 
tere ‘Gotoaits at the same time. 


out again. You can even move data between 
all the modules. Easily. 

When you do have a question, it’s 
simple to get an answer. Works provides 
help at the touch of a single key. 

The end result is better-looking, more 
sophisticated output on everything: corre- 
spondence, marketing materials, sales 
information, financial data. Put together in 
an incredible variety of combinations with 
much less effort. And much more impact. 

If you'd like to know more, us 
direct at (800) 541-1261, 
Dept. K39. We'lllanswer your  icosoft Woks 
questions, in simple terms. er: 

, if you ay now, © ~ 
we can make your life even 
easier. By Lage 2 a a 
grammar and style checker 
with your Microsoft Works: 4 

So when someone tells you that you 
just can't get power and simplicity in the 










= 


same software p , tell them there is 
a solution. Microso: Works. 
Making it all make sense 


Spies goed thee ebay 2 Be 20 iiged Seaten Canines fn Caeieat ll 406) 679-7098. Outside North Amenca, call 1206) BRZUCRI © Copynght 1989 Microsoft Corporation. All nghts reserved Microsoft and the 


are rerstered trademarks and Making 1 all make senar vs a trademark 


See Us At Comdex! Booth B1347 


FREE 
FONTS* 


WITH PURCHASE OF 


cript Language ' 
Interpreter for the IBM PC 


PostScript 


On y*ANY Printer 


"F195 


Gain access to your word processor's 
PostScript features: Font Scaling, 
Rotation, Graphics, Kerning, etc. 


Coming Soon! GoStyles” Automatic 
Templates for Professtonal Looking 
Documents - Easlly!! 


esl 4 - $195 - With 13 Fonts! 
GoScript Plus - $395 - With 35 Fonts! 
Both include our High Quality, Scalable Outline Fonts 


Includes Drivers for. NEC Pinwniter; 
HP LaserJet !V/liD/+, DeskJet/+, PaintJet; 
NEW! Hewlett-Packard Laserjet [1P! 
Canon LBP-8ilI/l, BubbleJet BJ130, 
Epson LQ and FX; Toshiba 24-Pin, 
Fujitsu DL 24-Pin; Panasonic KX-1124, 
IBM ProPrinter, Quickwriter, Quietwriter III; 
Intet Visual Edge System; Siemens PT-90 


“Return your GoScript registration 
card and the certificate in the 
GoScript package to receive 


16 ADDITIONAL FONTS | | 
FREE 


Call for Details. Limit 1 per retall customer. 
Offer good through December 31, 1989. 


ORDER TODAY! 
Contact Your Local Dealer 
or Call the LaserGo Order Line 


(800) 451-0088 (outside Calif.) 
LaserGo, Inc 





= FAX: (619) 450-9334 
_ 3388 Carl Park ive, San go, CA 92121 


Patera. 
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i. TEL: (619) 450-4600] 
, 





Inside 


This issue’s feature on replacement After a week of compiling the data 
keyboards represents a mild depar- from 40 completed scripts and 40 
ture from PC Magazine’s standard written reviews and identifying a 
fare. In this story, we evaluate and criti- consensus where one existed, we as- 
cize products for qualities that are largely sembled the panel en masse for a free- 
subjective. We groped for ways toquan- _ wheeling discussion of each keyboard’s 
tify and standardize the products, as is strengths and weaknesses. We man- 
our habit, so that testing and observation aged to agree on some baseline assess- 


could produce clear winners and losers. 
Alas, we discovered, it is impossible to 
measure with PC Labs tests a board’s 
unique feel, or even to predict with 
precision which 





ments, but the amount of discord we had 
to work through showed us just how 
personal the choice of a keyboard is. 
Having staffers answer the call for 
helpis business 


keyboard will win as usual around 
the approval of the here. Many of 
highest percentage our feature re- 
of users. views, not to 

Our solution? mention First 
We decided to Looks and Af- 
fight subjectivity ter Hours cri- 
with subjectivity. tiques, are writ- 
We borrowed a ten by curious 
conceptlong em- Editorial and 
ployed by maga- Labs staffers. As 
zines like Car and atfule, this type 
Driver and Road of activity is 
& Track: the panel done on free 
of experts. If we a = aman time, above and 
could assemble a Magazine's keyboerd mavens: Bruce Brown, beyond each 
representative eee onc foonye, Catees a ereicee person’s regular 
group of serious duties. 


PC users, we reasoned, their collective 
reactions to and impressions of the most- 
popular keyboards would be more in- 
formative than any test results or the 
opinions of any single reviewer. 
Drumming up support for the idea 
and finding suitably opinionated ex- 
perts proved to be no problem. Associ- 
ate editor Kellyn Betts simply appealed 
to members of PC Magazine's diverse 
Editorial and Labs populace to join our 
would-be dynamic team. With minimal 
exhortation, as usual, our already over- 
worked crew came through, finding the 
time to use and critique each of the four 
models we selected for review. 


So while this issue’s feature on re- 
placement keyboards may seem a bit 
more lighthearted than usual for us, rest 
assured that our staff took very seri- 
ously its responsibility to bring you the 
most useful and honest report possible. 

Also in this edition, take a close look 
at the biggest (and most powerful) port- 
ables on the market. They’re 386 boxes 
Tunning at 20 and 25 MHz and, if not 
exactly portable, they’re luggable. If, 
by chance, you’ve got a nice luggage 
cart, one of these machines could make 
business traveling a lot more productive 
than it’s ever been before. 

—Joseph J. Antinori a 


PC Magazine. The Independent Gusto 8p 1884 Stancdard Perna! Compute. (SSN #U0SN-6367 te pubchataed tempehly eucept in July avd Aurguat tor $44.97 tor eno year (2 
teases) AdeRionad postage $1.41 per copy or $31 00 per yaar Sor Canada and all other horegn counties. Dit Davia Publahing Co. a disien ot Zi8 Coweratcatona Ca.One 
Puck Ave Now York, NY 10016. Second-ctass postage pnd af Mew Yor, NY 10016 and at eckibenel maing oficen POSTMASTER Adurecs changes te AC Mdagaaine, P.O, 

‘Bos £4092, Bavider, CO 80221-4009. 
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ntroducing the world 
fastest PostScript printers 


Faster processing means faster results. 


The new QMS-PS’ turbos are the highest- 
performing Adobe” PostScript’ laser 
printers on the market. Propelled by a 
supercharged 20-MHz 68020 processor, 
they give you faster results-in-your-hand 
than the Apple® LaserWriter* II NTX. 
More for less 

These hot new turbo machines have more 
advanced printing features, too. More host 


interfaces, more 
ge Petia Lee eee printer emulations, 


—, en Cae a. more resident type- 
Lier Printer | turo_| trbo | TINT | He the 
| Processing speed | 20MHz |20MHz| 16MHz | NTX, you get the 
[Gaphis ano | 023 | 023 | 054 | QMS-PS 810 turbo 
Text complete with the 
exana | a1 | aon | an | compete, with he 
rem om [om | | ee 
lel interfaces. Plus 


| ListPrice __| 5.995 | $6.95 | 56.995 | 39 typefaces. 







Time to print 
(in minutes) 


This new speed demon’s memory is 
expandable to 8 MB. And its SCSI interface 
supports up to seven hard disks of 
unlimited size. 


Double your output 
For twice the paper handling and twice the 
prints per month, choose the QMS PS-820 
turbo. Based on the durable Canon® TX 
engine, it has two 200-sheet paper cassettes 
and a workhorse 10,000-page-monthly 
duty cycle. 

If you've been waiting for a faster, more 
powerful PostScript laser printer, your wait 
is over. For more information or the 
location of the dealer nearest you, just call 
1-800-523-2696. 


LASER 
NE connection 


A QMS” Company 


The following are trademarks or regutered trademarks of theis respecte compances: QMS, 
QMS-PS and Laser Conasction of QMS: Inc. Adede and PeatScript of Adabe Systems. Inc . Apple 
and LaserWr:ter of Apple Computer. Inc , Canon of Canen, USA, lnc ©1909 Laser Connection, 
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INSIDE 
LETTERS 


ADVISOR 
Lori Grunin/ Giving your PC the power of a 386; 
programming with .PCX files. 


FIRST LOOKS 

ALR and Hewlett-Packard introduce the first 486- 
based PCs. Are they too powerful for DOS? 

The 6-pound, |2-MHz Compag LTE/286 fits a big hard 
disk into a notebook-sized form factor. 

OS/2 1.2 gets a High Performance File System, a 
revamped PM shell. and added utilities. 

IBM enters the personal information management race 
with IBM Current. 

Invisible RAM provides inexpensive memory 
management for 80286 and 80386 machines. 


NEW AND IMPROVED 
Alan Cohen 


PIPELINE 
Gus Venditio 


BILL MACHRONE 
Technology shakes the 
status quo. 


JOHN C. DVORAK 
The Microsoft behemoth. 
Inside Track 


JIM SEYMOUR 
Imaging models, part t. 


WILLIAM F. ZACHMANN 
Making a buck in the 


STEPHEN MANES 
Hard innovation. 
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COVER STORY 


COMPUTERS 

20/20 Portable 386s: Over 20 Pounds, Over 20 MHz 
Bill Howard! These power portables give you everything 
you'd want in a high-end desktop PC. The field has 
expanded dramatically in the past year, though the 
contenders haven't benefited from the breakthroughs that 
have drastically reduced the weight of their tess potent 
brethren. 

Compaq Computer Corp. 
Dolch Computer Systems 
IBM Corp. 

Micro Express 

Micro Telesis Inc. 

National Micro Systems Inc. 
Pan United Corp. 

PC Brand Inc. 

Tangent Computer Inc. 
Toshiba America Information Systems Inc. 
Features Table 

Performance Tests 








MEMORY BOARDS 

A Slot Full of RAM 

Edward Mendelson! PC Labs can help you take 
advantage of today's multitasking environments with 
detailed testing and reviews of ten LIM 4.0 memory 
expansion boards. These boards can carry at least SMB 
each and are optimized to work with environments such 
as Quarterdeck’ s DESQView and Microsoft Windows. 
Features Table 

Performance Tests 


CONNECTIVITY 

Building Workgroup Solutions: Novell's 

NetWare 386 

Frank J. Derfler, Jr./ Novell's version of NetWare 
optimized for the i386 and 1486 features incredibly fast 
performance and humongous-file-size support. 
Features Tahle 

Performance Tests 


| 


aS 


EEX] INPUT DEVICES 

Wanted: More than Just a Replacement 

Bruce Brown and Kellyn Betts! A replacement keyboard 
is available to satisfy almost every aesthetic preference, 
and most cost under $150. PC Magazine's opinionated 
panel of experts takes aim at four of the most popular 
teplacement models on the market today. 

Chicony KB-5161 

Maxi-Switch Model ME 101 

Key Tronic Professional Series KB 101 Plus 

Northgate Omnikey Plus 

Features Table 





Oddball Keyboards 
Alfred Poor! A \ook at some innovative offerings. 


PRODUCTIVITY 


LAB NOTES 
The Big Question: Is the PC Environment 
a Safe Place to Work? 
Winn L. Rosch/ PCs are blamed for various health 
problems. But are they really the cause? After examining 
many current studies, we performed our own tests. What 
we found may surprise you. 


Ee] utiimes 

| Compress and Expand the Files on Your 

‘t'¢; Hard Disk Automatically 

es Ross M. Greenberg! Now you can have room for files 
you want on hand but don’t need to access every day. 


E2) ENVIRONMENTS 
Windows and PM: Friendly Companions 
or Deadly Competitors? 
Charles Petzold! The imminent release of Microsoft 
Windows 3.0 evokes disturbing questions and an alluring 
Prospect. 


EES (Direct Marketing Editorial Product Index 
4 


Connection Ei] Advertisers’ Product 
Cit] Marketplace Index 
EEX] Reader Service Card Showcase 
cE] Coming Up Index to Advertisers 





POWER PROGRAMMING 
Arithmetic Routines for Your 

5 re Computer Programs, Part 3 

i Ray Duncan/ Here’s how you can implement classical 
algorithms for multiplication and division. 


Ee] SPREADSHEET CLINIC 

zm Douglas Cobb and Steven Cobb! A quick way to set 

Ue column widths; and how to change the case of labels in 
he your /-2-3 worksheets. 
Eel USER-TO-USER 

Neil J. Rubenking/ Get full control of your PATH, witha 

: | case-changing batch file as a bonus; a batch file that 
he produces a .COM program using just ECHO and COPY. 


POWER USER 
Craig L. Stark/ Make ‘‘File creation error’* work for 
iy you; a handy tip on how to index on street addresses in 
-, dBASE; automatically finding the right window in 
“*" Microsoft Word 4.0. 


LANGUAGES 

<a Tony Rizzol Easily input and edit data entry fields in 

4 } QuickBASIC; here's how to derive ArcSin and ArcCos 
from Turbo Pascal's ArcTan. 


TUTOR 
Tony Rizzo! The relationship between CPU speed and 
RAM access time; the difference between regular CD 
players and CD-ROM. 


ES) CONNECTIVITY CLINIC 
Frank J. Derfler, Jr./ Upgrading to a 486 server: 
optimizing drives under NetWare. 


AFTER HOURS 


EES) = Undersea action with 688 
Attack Sub. 
@ The latest Indiana Jones flick 
comes to your PC, 
@ Your mortgage as an 
investment opportunity. 





EG) ABORT, RETRY, FAIL? 
Bill Howard 
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Tigrett Network Manager 


HOW TO CONTACT THE EDITORS 

The editors of PC Magazine want to hear from you. 
Please send your questions, complaints, compliments, 
end submissions to PC Magazine, One Perk Ave., New 
York, NY 10016. Send electronic mail to MCI Mailbox 
157-9301 (PC Magazine) or PC MagNet (see below). 
PC Magazine's general tel number is 

(212) 503-5255. The West Coast Oparations number is 
(415) 378-5500. 


We are unable to iook up stories from past issues, 
tecommend products, or diagnose problems with your 
PC by phona. It you bought 6 product advertised in 
PC Magazine, are dissatisfied, and can't resoive the 
problem, write (do not call) Lauren Schultz, Advertising 
Department, et One Park Ave. Include copies of 
correspondence. 


PC Magazine |s under no obligation to review 
unsolicited products. Ali submissions accepted for 
Publication become the property of PC Magazine. 
Productivity user tips and Abort, Retry, Fail? 
submissions will be paid $50 (plus a $25 bonus for 
Productivity tips on disk). For submissions to Abort, 
Retry, Fail?, if you send artwork tor possible 
reproduction, mark the funny part on @ photocopy, not 
the original. 


PC MAGNET: PC MAGAZINE'S 

ON-LINE SERVICE 

PC Magazine operates PC MegNet, e 24- 
hour-6-day interactive on-line service whera 
Tteaders can find the utilities published in 
every Issue, downioad an Index of ati product reviews, 
share opinions with the editors, end gain access to 
Computer Library. To join, set your communications 
software for either 300 or 1,200 bits per second, 7 deta 
bits, even parity, 1 stop bit, end full duplex. To find the 
number neerest you, dial (800) 346-3247. When the 
modem connects, press <Enter>. At the HOST NAME 
prompt, enter PHONES. Foiiow the menue and note 
the number closest to you. 


After you have found the phone number, heng 
up and dial using the number you just tound. When you 
connect with PC MagNet, press Ctri-C. At the HOST 
NAME prompt, enter CIS. At the USER ID prompt, 
enter 177000,5000. Enter PC°MAGNET et the 
PASSWORD prompt and Z10D9000 at the ENTER 
AGREEMENT NUMBER prompt. CompuServe 
members can join by entering GO PCMAG at any 
CompuServe prompt. For Customer Service, call (800) 
848-8990. PC MagNst costs $12.50 per hour vie 
MasterCard, VISA, or American Express. 


PERMISSIONS, REPRINTS 

Matanei in this publication may not be reproduced in 
any torm without permission. if you want to quote from 
an article or use PC Magazine's iogo in conjunction 
with en Editor's Choice designation, write Jean 
Lamensdort, Licensing Director; tor information on 
reprints, write Jennifer Locke. 


SUBSCRIPTION QUESTIONS 

If you went to subscribe to PC Magazine, if you have a 
question about your subscription, or it you'ra moving, 
call or write: PC Magazine, P.O. Box 54093, Boulder, 
CO 80322; (800) 289-0429. A 1-year subscription (22 
issues) costs $44.97. Canada and foreign: add $31.00 
per year. New subscriptions and address changes take 
6 to 8 weeks to process. For back issues, writa Felicia 
Hunter, Back Issues Department, PC Magazine, P.O. 
Box 5999, Cherry Hill, NJ 08034. Send $8 per issue 
(check or money order); $9 outside the U.S. 


PC MAGAZINE REVIEWS 

Except where noted: All PC Magazine reviews ere of 
currentiy available products. Comparative reviews are 
arranged alphabetically by product name for software, 
by company name tor hardware. Software is tree from 
copy protection. On benchmark test charts, shorter 
bars indicata faster products (less time to completa 
task). Benchmark end performance 


tests are run on 8-MHz IBM PC ATs. V BPA 
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Computers S 


We do things differently at Austin Computer 
Systems. 

We give you fully-loaded systems without 
loaded prices. Now you can get a 
lot more computer for a lot less 
money. 


High Performance 

Austin Computers uses the 
latest high-tech components: 
Memory Caching, Shadow RAM, 
and Integrated I/O. With the 
fastest RAM, fastest Video, and 4 
fastest Hard Drives, you get areal 
winner. PC | 
Magazine 
said it best when they 
presented the Editor's 
Choice Award to our Austin 
286/12.5, “Austin Computer 
Systems has a winning 
combination of classy parts, 
smart design, high 
performance and aggressive 
pricing, all backed by a GE On- 
Site Service Contract. How can | 
you lose?” 


American-Made Quality 

Austin Computer Systems 
offers American-made 
computers that we’re proud to 
build and you'll be proud to 
own. We custom build each 
computer to your specifications. 

Every system is thoroughly 
tested, burned-in, and checked through our 
Quality Assurance Lab before it is shipped 
to you. When computers are built this well, 
you won't have any problems, but if you ever 
do... 
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Free On-Site Service 
Every Austin Computer is backed with a full 
year of free on-site GE Service. We send a GE 






















ck Up! 


Service Engineer to your desk to fix your 

computer, usually the next day, without charge. 

We even offer extended GE on-site coverage, 
as an option, for up to five 

years. We also include a 

Toll-Free Hotline Service. 

If you have questions or 
problems, just call us. Our Service 
Specialists are here, 6 days a week, 
to help you. 


Aggressive Pricing 

We keep our prices down to give 
you the best computer for the best 
value in the market. 


Low Monthly Payments 
Owning an Austin 
“““. Computer System is easy with 
\G==za wi” payments starting as low as 
mmm a $54.00 per month. Use our 
New Austin Credit Card or 
Business Leasing Plan. 
Just call and we'll take your 
application over the phone in 
minutes. Individual accounts can 
be approved in as little as 1 
hour! Business Leases take just 
1 day! 

Of course, we still take major 
credit cards, C.O.D.’s, qualified 
Purchase Orders, and Personal 
Checks using our new Telecheck 


Service. 
AUSTIN 


y COMPUTER 
30 Day Free Trial SYSTEMS 


We guarantee complete satisfaction. If you're 
not satisfied, for any reason, just send it back 
and we will refund your hardware purchase 

rice. 
: So call us today at 1-800-752-1577. Because 
anyway you stack it, Austin Computer Systems 
comes out on top. 
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“The Austin’s strengths—top-notch components, 
solid performance, terrific support, and low price- 
make it a machine that dollar for dollar 

is hard to beat.” 

PC Magazine, October 17, 1989 Issue 


HARD TO BEAT... 
AUSTIN 386/33 


Bl Intel 33 MHz 80396 Processor 
HB IMB RAM (optional 2, 4, 8 or 16MB) 
WB Intel 33 MHz 82385 Cache Controller 
WB 55.2 Miz Performance Rating 
I Choice of Monitor and Hard Drive 
BB Direct Map 32K Static RAM Cache @ 25 Nano’s 
Bl IDE or ESD! Controller Card 
I Shadow RAM (BIOS Caching) 
BB 1-32 Bit High Speed Memory Slot, 5-16 Bit 
Slots and 2-8 Bit Slots 
I Floppy Drive (3.5" 1.44MB or 5.25” 1.2MB) 
i Enhanced 101 Keyboard 
I 2 Serial Ports & 1 Parallel Port 
i 80387 & Weltek Math Co-Processor Support 
i Clock with Battery Backup 
BB American-Made MotherBoard 
ae 
in Setup 
Bi Fulty Unix & 05/2 Compatible 
Mi FREE 1 Year GE On-Site Service 
Hl 30 Day Satisfaction Guarantee 


Payments starting as low as $114.00 per month* 


YOA Color 

(G40 x 480} | (600 x 600) 
$4295 ag5 
$4495, 
$5095 


*To 160M ESDI to SSOMB ESDL add $600 





The Anstin 386/20 will tear through the 
hardest workload in the shortest time! Make 
it your first choice for any graphic-intensive 
programs, including desktop publishing 
and CAD operations. 


AHEAD OF THE GAME | 
AUSTIN 386/20 


HB Intel 80386 20 MHz Processor 

Hl LMB RAM (optional 2, 4, or 8MB) 
Bi Choice of Monitor and Hard Drive 
I GAK Static RAM Cache @ 35 Nano's 
HB 30 Miz Performance Rating (LandMark) 
WH 1-32 Bit, 6-16 Bit, 1-8 Bit Slots 

i Floppy Drive (3.5" 1.44MB or 5,25” 1.2MB) 
I IDE or ESD! Controtler Card 

i Enhanced 101 Keyboard 

i 2 Serial Ports & 1 Parallel Port 

I Clock with Battery Backup 

BB 80387 Math Co-Processor Socket 

IB American-Made MotherBoard 

I Users & Technical Reference Manual 

BB Bullt-in Setup 

Bi Fully Unix & OS/2 Compatible 

i FREE GE On-Site Service for 1 Year 

I 30 Day Satisfaction Guarantee 


Payments starting as low as $60.00 per month* 





AUS N 286/12 & 286/16 
I Inte! 12.5 Miz 80286 Processor 
or Harris 16 MHz 80286 Processor 
IMB RAM (Optional 2 or 4MB) 
I Choice of Monitor and Hard Drive 
Hi S 16-Bit Expansion Slots (full size) 
Il 16-Bit VGA Display Adapter 
I Shadow RAM (BIOS Caching) 
IB Floppy Drive (3.5” 1.44MB or S,25” 1.2MB) 
HB 2 Serial Ports & | Parallel Port 
I | PS/2 Mouse Port 
i Clock with Battery Backup 
i 80287 Math Co-Processor Socket 
IB Enhanced 101 Keyboard 
Bi Users & Technical Reference Manual 
Hi Built-in Setup Program 
BB Fully DO5 & OS/2 Compatible 
Wi FREE | Year GE On-Site Service 
HB 30 Day Satisfication Guarantee 


Payments starting as iow as $54.00 per month’ 


vA VGA Color | VGA Color 
Monochrome { 1640 = 480) | (800 x 600) 
path e tal ty $1795 $1995 $2195 
72 MB ND (28 ms 11 $1995 $2195 $2305 
a A 


[Choose Hard Orie | | 


wo x 0 801 
AND (26 ms bari aed “has 
HD (26 ms. $2008 





You Don't Have To Pay High. Prices b 


(WERE GE ON-SITE @ 
SERVICE INCLUDED 


We give you a World-Class Support Program 
that makes sure all your needs are taken care 
of. Every Austin Computer comes with FREE 
GE On-Site Service for a full year so you don’t 
have any repair bills, We send a GE Service 
Engineer to your desk to fix your computer 
quickly and without charge. 


[W/30-DAY MONEY BACK 


Just by us for 30-Days. If you're not 
completely satisfied with your system, for any 
reason, we'll refund your hardware price. 


(V{ TOLL-FREE 
TECH HOTLINE 


(UNBEATABLE PRICES 
(V/ SOLID CUSTOM-BUILT 


Our flexible manufacturing process is set up to 
handle custom configurations. We build your 

system to your specifications. Leave the hard 

part to us. Then we test, bum-in and send it 

through our Quality Assurance Lab. 





How To Turn A Little Money 
Into A Lot More Computer... . 


With Austin Computer Systems! 


Get Winning Systems! 


IV LOW MONTHLY IW EASY WAYS T0 
PAYMENT PLAN GETITNOW 





SX SUCCESS! 


AUSTIN 386/SX 


WB FREE GE On-Site Service for 1 Year 

@® 30 Day Satisfaction Guarantee 

WB Inte! 80386 SX Processor 

@ MB RAM (optional 2, 4, or 8MB) 

@ Choice of Monitor and Hard Drive 

WB IDE or ESDI Controller Card 

@ Shadow RAM (BIOS Caching) 

@ 6-16 Bit Slots and 2- 8 Bit Slots 

@ Floppy Drive (3.5" 1.44MB or 5.25” 1.2MB) 


yboard 
2 Serial Ports & 1 Paralle! Port 
Clock with Battery Backup 
80387/SX Math Co-Processor Socket 
American-Made MotherBoard 
Users & Technical Reference Manual 
@ Built-in Setup Program 
W Fully DOS & 0S/2 Compatible 


Payments starting as low as $60.00 per month * 





Call And Order Today! 
1-800-752-1577 


AUSTIN 


COMPUTER 
F SYSTEMS 





We now make owning an Austin Computer We take Major Credit Cards ‘s, Qual 

System easy. With our new Austin Credit Card fe P.0.’s, and now oa: oe using New VAR Toll-Free Line 1-800-733-4VAR 
or Business Leasing Plan, you can make low our TeleCheck Servicel Fax Orders (512) 454-1357 @ Overseas (512) 458-5106 
monthly payments, starting as low as $51.00 Canada 1-800-827-4ACS 

per month, Just call and we'll take your a - Neon | Mon-Fri 8am-7pm @ Sat 10am-Spm CST 
application over the phone in minutes. ie |= (ed (ee) ome | | 10300 Metric Bvd @ Austin, TX 78738 
see eer are Ae ea Se ca eg a a hcg eas aps Se 
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Fverex’s 386SX-based system offers two extras 





August 1989 Everex STEP 38615 


Y can search high and low. But no matter where you look, no matter what price you're prepared 
to pay, you can't find another SX-based computer with extras like the Everex STEP™386is. 

Namely, PC Magazine’ Editors’ Choice award and Personal Computing’ Top Rated award. 

How did the STEP 386is earn these accolades? It blazes its way to the top in practically every 
benchmark test. It runs all your current applications, and also all the 32-bit programs written | for the 386, 
including UNIX° System V Version 3.2, Microsoft® Windows” 386, and Paradox® 386. 

And it gives you all this 32-bit power for little more than a 16-bit price. 

(If you already own a STEP 286/12 or 286/16, by the way, you can easily upgrade 
your system to a STEP 386is just by plugging in our InSTEP™ daughterboard.) 

Better yet, the STEP 386is comes with a host of other advantages. 





the competition can't. 


mo 
x. 


le ome 


J 


EDITORS’ 
CHOICE 


August 1989 Everex STEP 38615 





Like full industry-standard hardware and software compatibility. Eight full-length expansion slots. 
Your choice of small footprint or standard chassis sizes. And all the support you'd expect behind 
Everex's family of award-winning STEP computers and peripherals. 

All of which means, quite simply, that when it comes to value, you won't find a better personal 
computer than the STEP 386%s. But don’t take our word for it. 

PC Magazine says it’s “consistently tops in performance ...offers the full benefits of the 
386SX chip?’ Personal Computing says its “overall performance and practicality make it the Top Rated 
machine among the seven SX-based PCs we tested?’ 

We say it's the best way to step up to 32-bit computing. Call 1-800-334-4552 for more 
information and the name of your nearest Authorized Everex Reseller. —==EVEREX— 


EVER for EXcettence 
Evens STEP InSTEP and the Evrnex STEP loge are trademarks of Everen Syrteins Inc 386 a tradrmark of fntel Corp Alll other mares rrdicated by “ of * are trademarks or registered trademarks of therr recpecting holders © IRD Evenee Systems, Par 
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THE ONLY DOS THEY HAD TO KNOW 
WAS A: INSTALL. 

The 30 novice PC users installed DOS Partner," 
EasySoft’s new integrated application, file, and drive 
management program. They reviewed the documenta- 
tion, and within minutes they were performing tasks that 
typically require weeks of DOS training and experience. 

DOS Partner is not like shells that still require you to 
know DOS. It allows you to ignore DOS all together. So 
you never run into dead ends, bad command messages 
or syntax errors. DOS Partner shows you all your op- 
tions on the screen. If you want to move, copy or delete 
a full directory, or a file, you simply move your cursor to 
the English command and press enter. It’s that simple. 


E A s Y 





DOS Partnér also manages all your files, directories 
and applicatigns. You can run your programs from an 
apptieations Menu with a single key stroke. Over 300 
common programs are automatically recognized by 
DOS Partner, and others are easily added. 

To order your copy of DOS Partner, call EasySoft at 
1-800-526-6201. For $99, you can organize and operate 
your PC more productively than ever. And if you find 


that within 30 days it hasn't made your 

work easier — then send it back fora 

complete refund. Guaranteed. 

TO ORDER NOW, CALL 1-800-526-6201. 
All major credit cards accepted Add $4.95 shipping and handling Reskients in some 


states may need to add sales tax. Inquines, call (404) 992. 3808 ©1989 EasySoft, Inc. All 
nghts reserved, DOS Parner & rabbit logo are trademarks of EasySoft, Inc. 
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A (DIR)MATCH MADE IN HEAVEN 

Once again, PC Magazine has pro- 
vided more value to me and my employer 
than the price of a subscription. 

For all the editorial ballyhoo about 386s, 
OS/2, and so forth, you guys still provide 
the best source of powerful, free software 
around for cheap PCs. Michael Mefford 
has saved us a bundle in the last couple of 
years, and DIRMATCH (Utilities, PC Maga- 
zine, September 26, 1989) really fills a 
niche around here. | have long suspected 
that the guys in your PC utilities group are 
running a counterculture guerrilla base 
dedicated to proving that XTs are still 
worthwhile investments. Viva la revolu- 
ciéni 

Gary Flispart 

New Albany, Indiana 


I'd like to thank PC Magazine and Michael 
Mefford for DIRMATCH. This is the first 
utility you have published in quite some 
time that really "knocks my socks off.” 
Everybody needs this one, whether they 
know it yet or not. My first reaction after | 
read the introduction to the program was, 
“Why didn’t anyone do this before?” Why 
didn't / do this before? 

Bill Hankins 

Matawan, New Jersey 


THE GUI: BEAUTY ONLY SKIN 

DEEP? 
So tell me: Why the hue and cry for the 
graphical interface ("The GUI: An Inter- 
face You Won't Outgrow,” PC Magazine, 
September 12, 1989)? Its hardware de- 
mands are large, its /O is demonstrebly 
slow, and its greatest appeal is to the 
visually oriented (I'm a musician myself, 
and take umbrage at the popular notion 
that music equals pictures). Basically, I'd 
rather not buy a 386, | need the fastest /O 
possible, and | don't want to have to figure 
out everyone's latest pictorial representa- 
tions of vocabulary. 

Advocating the GUI is like telling me to 

slow down for pretty pictures. You're a 
little confusing here: you strenuously pro- 


Letters 


a s 


8 
| 






—_ 


Lb 


weer oe 


All style, no substance. That's how 
some readers see the GUI. 


mote faster hardware, yet you want users 
to accept a sluggish interface. | don’t sup- 
pose you could coerce manufacturers into 
giving us the best of both worlds? 

Dave Phillips 

Findlay, Ohio 


Jim Seymour's article “The GUI: An inter- 
face You Won't Outgrow” is excellent. He 
has given me an understanding of graphi- 
cal interfaces that | have longed for. One 
point does confuse me, though. 

The sidebar on page 104 ("Where the 
Apps Are and Where They're Going”) states 
that "the accompanying diagram includes 
the products PC Magazine editors con- 
sider the best in each category.” Then 
under "Database," Paradox is listed. But 
in the November 15, 1988, issue of PC 
Magazine, in an article entitled "Same 
Time, Same File: Programmable Data- 
bases for LANs,” DataEase LAN and Clarion 
Professional Developer are your Editor's 
Choices. 

| don’t mean to nitpick here, but now 
Paradox seems to be your DBMS of choice. 

James B. Dunlop 

Atlanta, Georgia 


PC To illustrate the increasingly 
graphical nature of the PC, PC 
us Magazine chose for the chart in 
question products that provide technical 
and performance leadership; we indicated 
whether they have or will have graphical 
interfaces. Selection criteria included (but 
wasn’t limited to) Editor’s Choice and 
Awards for Technical Excellence designation, 
plus the opinions of PC Magazine editors 
(in fact, in the September 26, 1989, issue 
of PC Magazine, Paradox 3.0 was indeed 
our Editor’s Choice).—Ed. 


CONSTRUCTIVE CRITICISM 
We applaud PC Magazine for its 

feature on multiuser accounting packages 
("LAN Accounting Software: Up to Speed 
on the PC Platform,” PC Magazine, Sep- 
tember, 26, 1989). 

Each review in the story gives the reader 
a different view of some important aspect 
of the products, such as functionality, ease- 
of-use, flexibility, adaptability, fault toler- 
ance, and support. Itis virtually impossible 
for a single review to effectively address 
all of these issues. Furthermore, PC Maga- 
zine included much more rigorous per- 
formance testing than any previous PC 
accounting review. In fact, the tests re- 
vealed some characteristics of our product, 
Solomon fii, that led to less than optimal 
performance in the tested version. As a 
result of this information, we have identi- 
fied ways to significantly, and in some 
cases dramatically, improve Solomon's 
performance. These changes have been 
incorporated into Version 6.0, Network 
Solomon Ill. 

Gary M. Harpst 

President 

TLB inc. 

Findlay, Ohio 


AN R:GUMENT FOR R: BASE 

Alfred Poor's evaluation of R:BASE 
for DOS (‘Multiuser Databases: The Art of 
Simultaneous Access,” PC Magazine, 
September 26, 1989) suggests that 
A:BASE’s “warts” make this database far 
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ZyINDEX 3.0 is the only full 
text retrieval program that: 


© retrieves vital information from 
20 mbytes of files in 5 seconds 

© works with 20 popular WP 
programs plus Dow Jones, 
Compuserve, ASCII, Lotus 1-2-3 

* offers major LAN compatibility 


* comes in 3 versions from $95 to 
$695, according to your needs 


More than a text retrieval program, 
ZyINDEX will actually change the way you 
manage information. For free demo 
diskette, call: 


1-800-544-6339 


ZyLAB’ 


Corporation 


3105-T North Wilke Road 
Arlington Heights, IL 60004 
FAX 312-632-1129 Phone: 312-632-1100 


© 1989, ZyLAB Corp. 
CIRCLE 316 ON READER SERVICE CARD 
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more difficult to use than the other prod- 
ucts reviewed. This is far from the truth. 
These “idiosyncrasies” actually make 
R:BASE much easier to work with than 
competing databases. 

For example, having all the database 
files (“tables”) plus all of the indexes in 
three DOS files is a tremendous advan- 
tage, not a disadvantage. Since R:BASE 
can have 80 tables open simultaneously 
with up to 800 columns indexed, | prefer to 
have three files containing all this data 
instead of 880 files showing up in my sub- 
directory. 

What's more, Mr. Poor's description of 
how to create a compound index sounds 
as if this is a tedious task at best, when in 
reality it takes just a few keystrokes. In 
fact, | have yet to see anything easier ina 
competing product. 

Mark Ciampa 

Gallatin, Tennessee 


SILICON BRUTALITY 
PC Labs has not done a long-term 
reliability test of computers and compo- 
nents since | ‘ve been reading the maga- 
zine (about nine months). To remedy this 
situation, |lsuggest adding an entire subdi- 
vision to PC Labs that does nothing but 
brutalize machines and components. This 
would require a long-term investment in 
time and would result in features less “up 
to the minute” in nature, but would none- 
theless provide a great service to all regular 
PC Magazine readers. 
Phineas Filligan 
Oklahoma City, Oklahoma 


PC PC Magazine plans to report on 
the long-term reliability of PCs, print- 





ESS ers, monitors, and components begin- 
ning in the January 16, 1990, issue. Later in 
the year, we'll devote a single issue to the 
topic.—Ed. 


SAY IT ISN'T SO 

In the July 1989 issue of PC Maga- 
zine, Coming Up admits that “not just for 
beginners, BASIC is known and used by 
more people than is any other PC pro- 
gramming language.” The article goes on 
to state that BASIC is “easier to learn and 
| ultimately more powertul than” other high- 

| level languages such as C or Pascal. 
Nonetheless, in the introduction to the 
August 1989 utility, you state that you 
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“regret that the length of most high-level 
language programs will preclude our print- 
ing .BAS listings that could be typed to 
create .EXE files.” It was notable that the 
utility program listing for that issue con- 
sisted of only four pages of code. 

Furthermore, the utility in the Septem- 
ber 26, 1989, issue contained no .BAS 
listing even though the source was an 
.ASM file, not a “high-level language.” 

This suggests that PC Magazine is 
deserting BASIC despite its popularity and 
power. Perhaps you do not recognize that 
many personal computer users use only 
BASIC and do not have modems with 
which to download programs from elec- 
tronic bulletin boards. 

Robert E. McCoy 

Nea Filadelfia, Greece 


1 An HLL such as C creates much 

| larger executables than an equivalent 

ies MASM or TASM file. The BASIC 
listing that would have resulted from the 
code mentioned in this letter would have 
taken up asignificant amount of space that 
we did not have available. Space constraints 
forced us to drop the other program listings 
mentioned. Unfortunately, magazine pages 


I can see it ail now. 
Arash of 
pseudocustomers 
coming into my store 


with the latest copy 


of PC Magazine tucked 
under their arms. 





are a limited resource, and more and more 
of them will need to be devoted to text. 
The price of 1200-baud modems has dropped 
significantly, making PC MagNet the best 
means for us to deliver source code and 
executables. PC Magazine is also happy 
to send printed source code and BASIC 
listings to anyone who needs them. Simply 
send a stamped, self-addressed envelope 
to Carolyn Falconer, PC Magazine, One 
Park Avenue, New York, NY 10016. Make 
sure to include a cover letter listing the 
specific issue and program in question —Ed. 








Tri> Star 286 Systems 


Standard Featurea: 


© 12MHz, 16MHz, or 20MHz 80286 Processor 

« 1M6 RAM Expandable to 4MB on System Board 
« Advanced Chipa & Technology NEAT Chip Set 
© 384K Shadow RAM Caching for B10S 

© 1.2MB 5.25" or 1.44M6 3.5" Disk Drive 

« 44MB-22ms Fast Access Hard Drive 

1:1 Interleave 16-Bit Controller 

« Fast 800 KB/sec Data Transfer Rate 

© Paradise 16 Plus 16-Bit VGA Card 

« 14” VGA Color Monitor (640 x 480) 

© Quality 101 Key Enhanced Keyboard 

¢ 80287 Math Co-Processor Support 

© 2 Serial, 1 Parallel, & 1 Game Port 

« Fully DOS, Unix, & OS/2 Compatible 


ecto = 64755 
$1855 
$1955 


Tri-Star 286" 1MB RAM 
14° VGA Color Monitor 
44MB Hard Drive 


Tri-Star 286” 1MB RAM 
14° VGA Color Monitor 
44MB Hard Drive 


2MB RAM Upgrade $99 
65M8 Hard Drive Upgrade $89 


TriP Star 386 Systems 


© Intel 20MHz or 25MHz 80386 Processor 

© 1MB RAM Expandable to 6MB on System Board 
Page Interleaved Mamory Architecture 

© Advanced Chips & Technology NEAT Chip Set 
© 384K Shadow RAM Caching for BIOS 

© 1.2MB 5.25-inch Floppy Disk Drive 

© 1.44MB 35-inch Floppy Disk Drive 


© G5MB-22me Fast Access Hard Drive oy 


© 1:1 interleave 16-Bil Controller ee 
© Fast 600 KB/sec Data Transfer Rata 
| # 14” Seiko 1430 SVGA/8514A Monitor 
ATI VGA Wonder Card 16-Bit with 512K 
* Quality 101 Key Enhanced Keyboard 
© 80287, 80387, & Weitak Co-Processor Support 
© 2 Serial, t Parallel, & 1 Gama Port 
® Fully DOS, Unix, & OS/2 Compatible 


Tw-Ster 386” MB RAM 
cubresone ™™ $2895 
| Reet $3095 
4MB RAM Upgrade $400 
105MB IDE Hard Drive Upgrade $195 


| ‘TeStar 386” 1MB RAM 
14" SVGA (1024 x 768) Monitor 
|| 150MB EDS! Hard Drive Upgrade $695 


Concorde Graphics 
Workstation 


Standard Features: 


© Intel 20MHz or 25MHz 80386 Processor 

¢ 1MB RAM Expandable to 8MB on System Board 
Page Interleaved Memory Architecture 

¢ Advanced Chips & Technology NEAT Chip Set 
¢ 384K Shadow RAM Caching for BIOS 
© 1.2MB 5.25-Inch Floppy Disk Drive 

¢ 1.44MB 35-inch Floppy Disk Drive 

© 65MB-22ms Fast Access Hard Drive Ai 
© 1:1 interleave 16-Bit Controller ey 
© Fast 800 KB/sec Data Transier Rate 

© 14" Selko 1430 SVGA/8514A Monitor 

© ATI VGA Wonder Card 16-Bit with 512K 

© Quality 101 Key Enhanced Keyboard 

© MS Compatible 3-Button Mouse 

© 80287180367 Math Co-Processor Support 

© 2 Serial, 1 Parallel, & 1 Game Port 

Desk Top Vertical System Enclosure 

Fully OOS, Unix, & OS2 Compatible 


Concorde 386” 1MB RAM 

14° SVGA (1024 x 768) Monitor 

eEMB Hard Drve $2995 
Concorde 386" 1MB RAM 

14° SVGA (1024 x 768) Monitor 

65MB Hard Drive $3195 
4MB RAM Upgrade $400 

105MB IDE Hard Drive Upgrade $195 
16° Nanao 9070S Monitor Upgrade $525 


OUTSTANDING VALUE! 
THOROUGHBRED PERFORMANCE! 
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Flash Cache 386” 1MB RAM 
14 SVGA (1024 x 768) Monitor 
65MB Hard Drive 


Flash Cache 386° 1MB RAM 
14 SVGA (1024 x 768) Monitor 
65MB Hard Drive 


Flash Cache 386" 4MB RAM 
14 SVGA (1024 x 768) Monitor 
65MB Hard Drive 


4MB RAM Upgrade $400 

105MB IDE Hard Drive Upgrade $195 
150MB EDS! Hard Drive Upgrade $695 
330MB EDS! Hard Drive Upgrade $1295 


Compiete line of video and hard drive configurations available for ali systems. 


* Custom Configurations Available 

© 30 Day Money Back Guarantee 

¢ System Board Upgrade Guarantee 
* 15 Month Warranty Parts & Labor 
. Pagel Toll es, Tech Support 

* Air Express Parts Re nent 

* Prompt 48 F co 


* Leasing Available 


Sales 
Monday — Friday 7.00 A.M. to 7:00 PM (P: 
Sourday 9:00 AM to oo PM esn ap 





ORDER NOW TOLL FREE 


1-800-678-2799 
“ 


TRI> STAR 
Om Pl Pe Rs 


1520 W. Mineral Rd. Tempe, AZ 65263 
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The NeXT™ Computer 

System is the first com- 

puter in the world (and 
so far the only) to use read/ 
write/erasable optical storage. 
While PCs today are typically 
equipped with Winchester 
drives that store 20 to 40 MB, 
a single optical disk can store 
256 MB. Plus, it is removable, 
for Leos and added se- 
curity. This 
dramatically 
new tech- 


thatis simul- 
taneously 
vast, reliable and cost-effective 
—acombination unmatched by 
computers of any size. 





NeXT has made the 

power of UNIX* usable 

by mere mortals, 
UNIX is the high-performance 
operating system used by 
workstations to achieve true 
multitasking and superior net- 





working, Unfortunately, it has 
q always been the 
antithesis of user- 
friendly. NeXT has 
given UNIX a revo- 
lutionary new inter- 
face—one that is 
both visual and intu- 
i) itive. Nowcomputer 
users of every level 
can instantly wield 
this tremendous 
power, with notech- 
nical knowledge whatsoever. 












To achieve the power 

needed for the 90s, 

NeXT bypassed tradi- 
tional workstation architecture 
and went directly to that of 
a mainframe. This eliminates 
bottlenecks and attains an 
extraordinary level of system 
“chroughput”—the true mea- 
sure of computer performance. 
Only through the use of VLSI 
(Very Large Scale Integration) 
technology could this architec- 
ture be reduced 
in size so that 
it could fit 
inside 
adesk- 
top com- 
puter. Ics 
a mainframe on two chips. 








Whik PostScript* has 

long been the industry 

standard for printing, 
NeXT has made it fast enough 
to also be used on the display. 
This “unified imaging model” 
ensures that what you see on 





the display is precisely what 
you will get on paper. All your 
work, in any size type and any 
degree of rotation or magnifi- 
cation, appears with perfect 
92-dots-per-inchclanity on the 
NeXT MegaPixel Display. 
And with laser precision at 400 
dpi onthe NeXT Laser Printer. 


IN THE 90s, WE'L 
ONLY TEN REAL BREAKTH 
HERE ARE SEV 
















The NeXT Computer NeXT Mail takes elec- Programmers can These seven breakthroughs 

Systemis the first cobe tronic communications create software onthe —_ will change the way we use 

capable of producing beyond anything youve NeXT Computerupto computers in the 90s. Which is 
CD-quality sound. Without re- seen on a personal computer _ten times faster than on any why Businessland, the leading 
quiring any additional equip- before. Now youcansendand —othercomputer—the resultofa _ supplier of computers to 
ment. This feat is made possi- —_receive multimedia mail-in- —_ breakthroughcalledNextStep* _ corporate America, chose the 
ble by a chip that has been cluding text (with varied It gives software developers © NeXT Computer System as 
specifically designed for the —_type fonts, styles and sizes}, the power to create the graph- _ the workstation they will offer. 
task of manipulating sound— and voice messages. _ ical user interface portion of Call us at 800-848-NeXT, and 
the Digital Signal Processor And despite its high level of —_ their applications (often the we'll send you a 28-page bro- 
(DSP). Because this processor —_ sophistication, NeXT Mailis most time-consuming and dif- _ chure describing the NeXT 
is standard so intuitive, you may notever _ ficult part) Computer. We'll also give you 
in every need to open the manual. without the address of your nearest 
NeXT NeXT Mail is built into the any pro- Businessland Center. There, 
machine, system, along with Ethernet — gramming you can experience for your- 
software ws TCP! IPs so the NeXT _ at all. self the first seven 
developers This revo- breakthroughs 
will be able to call upon its pow- ial a lutionary environment means _ of the 90s. And 
er to enrich programs we use we willsee more programs,and —_get.a good idea 
every day, Now computers bel can cae Kly pete better ones, in less time than —_ where the next 


will not just be seen, but heard. 


a part of existing networks. 


ever possible before. 


three will come from. 


L PROBABLY SEE 


ROUGHS IN COMPUTERS. 
EN OF THEM. 








© 1989 NeXT, Inc, NeXT and the NeXT logo are trademarks of 
of NeXT, Inc. PostScript is 
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a registered 


NeXT, Inc. NextStep is uademark 
‘a regrnered trademark af Adobe Syscema, Inc.| UNEX is a registered tradcmark of AT&T. 


reports that PC Designs dominated the CORP COMPUTER POLL, receiving top marks in four categories: 
1.-Compatability with hardware and software 2.-Relative Performance 3.-Ease of Installation 4,-Ease of Configuration 


©@ 60286 running at 12 Miz zero wait state 

@ Proprietary, 32KB on-board RAM cache 
Circuit using high speed (35ns) static RAM. 

@ 512KB RAM, expandable to IMB on 
motherboard. 

© Socketed for 8MHz 80287 math coprocessor. 

@ 5.25" 1.2MB or 3.5” 1.44MB floppy drive. 

@ Enhanced 101-key keyboard. 

@ Graphics adaptor features 2 tull 256K of 
video RAM and 16-bit interface for full VGA 


@ Toll-free technical support. 
® On-site Service for one year. 


opnons GV286/120 


@ RAM upgrades. 

© Intel 80287 math 

@ MS-DOS 3.3. or 4.01. 

© 256 VGA Video upgrade $79. 


e 80286 running at 20 MHz zero walt stat. 

@ Paged-interleave Memory Architecture. 

@ 1MB RAM standard, expandable to 2MB or 
4048 configurations on motherboard. 

© Socketed for 10MHz 60287 math 
coprocessor. 

@ 5.25" 1.2MB or 3.5° 1.44MB floppy drive. 


| @ Enhanced 101-key keyboard. 


© Graphics adaptor features a full 256K of 
video RAM and 16-bit interface for full VGA 
capabilities on VGA Coior System. 

© 200-watt power supply. 

© 2 seriaV'1 parallel port standard 
{on add-in card). 

@ ROM based set-up and diagnostics. 

@ Motharboard designed and manufactured 
inU.S.A, 

© Toll-free technical support. 

@ On-site Service for one year. 


@ 80306 running at 20 MHz zero walt state. 

@ 1M8 RAM on motherboard. 

© System is capable of expanding to 16 MB of 
32-bit RAM. 

@ Proprictary, 64KB on-board RAM cache 
circuit using high speod (35ns) static RAM 

© Socketed for 20MHz Inte! 80387, or 20MHz 
Weitek 3167 math coprocessors. 

@ 5.25° 1.2MB or 3.5” 1.44MB floppy drive. 

© 2, Ebit, 4, 16-bit and 2, 32-bit memory 
expansion slots. 

© Graphics adaptor features a full 256K of 
video RAM and 16-bit interface for full VGA 
capabilities on VGA Color System. 

@ 2 serial/1 parallel port 
standard (on add-in card). 


CIAO LAYV 


JUL 


© Pun 32-bit operating systems, applications 
software, or Windows 386 at a lower cost. 

@ Slimiine, space-saving desktop 
configuration. 

© 80386SX running at 16 MHz zero wait state. 

@ 2MB RAM standard, 4148 capacity on 
motherboard. 

© Socksted for 16MHz Intel 80387SX, math 


coprocessor. 

@ 3.5” 1.44MB floppy drive. 

@ VLSI technology for increased reliability. 

@ Graphics adaptor features @ full 256K of 
video RAM and 16-bit interface for full VGA 
capabilities on VGA Color System. 

© 2 serial/1 parallel port standard 
(on add-in card). 

SLEDY booed et up soe eagoeact- 


latest effort effectively integrates i 
name components and a prop 





Gv286/20 


@ RAM upgrades. 

@ intel 80287 math coprocessor. 
@ MS-DOS 3.3. or 4.01. 

@ 256 VGA Video upgrade $79. 


vs GV386/20 PLUS 


@ RAM upgrades. 

e Cindi Ne 9087 ane An ve SIR 
math coprocessors. 

@ MS-DOS 3.3. or 4.01. 

© 256 VGA Video upgrade $79. 


@ RAM upgrades. 

@ 16 MHz Intel 80387SX math coprocessors. 
© MS-DOS 3.3. or 4.01. 
@ 256 VGA Video upgrade $79. 








TH 800X560 

Mono VGA Color 
20MB, 65ms, WD 1:1 $1,399 $1,949 
44MB,2ims, WOT: $1,508 $2,149" 


TMB, Z7ms, W011 $1,799" $2,045" 





TIL 800X560 
Mono VGA Color 


$2,080 $2,649 


20M6, 65ms, WD 1:1 — 
44MB, 23ms, WD 1:1 : 


90MB, Toms, ESD 
755MB, 18ms, ESOL 


TH 800X560 
. __Mono _VGA Color 
20MB, 85ms,WD1:1 $2,349 $2,899 
ANB, 236, W011 $2,549 $3,000 
TAMB, 27ms, WO1:1 ‘$2,789 $3,205 





155MB, 1ms, ESDi——$2,499 $3,048 
320MB, éms, Eso; CALL CALL 








. TH 800X560 
Mono _VGA Color 


20MB, ms, WO 1:1 $1,999 _ $2,549 
7 } 


Call] us for NETWORK 
SYSTEMS CONSULTING 





2500 North Hemlock Circle, Broken Arrow, Oklahoma 74012 
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CALL DIRECT TODAY! 


(AE SPACE APPLES ALL 


Letters 


SELF-SERVICE? 

After praising his favorite computer 
salesman in the September 12, 1989, 
issue of PC Magazine, Jim Seymour as- 
serts that “...what sounds magical in the 
PC business is the norm in many other 
fields....” Okay, Jim, what fields? You can 
buy a car today—or a TV, VCR, or CD 
player—and receive no service whatso- 
ever. Service, like courtesy, is fading from 
society like Lewis Carroll's Cheshire cat. 

Michael H. Dougherty 
High View, West Virginia 


| can see it all now. A rash of pseudocus- 
tomers coming into my store with the lat- 
est copy of PC Magazine tucked under 
their arms. Instead of asking about an 
obscure product that may have appeared 
in one of your advertisements, they will be 
following William F. Zachmann’s advice to 
pretend they are customers. So when a 
bona-fide customer comes Into my store, 
my salesperson will be engulfedin solving 
some silly technical riddle for a person 
who has no intention of buying anything. 

Unlike the computer stores that were 
described in your magazine, the Cana- 
dian way of doing business is much differ- 
ent. Fierce competitionkeeps our margins 
very narrow and the level of our service 
very high. 

Don Luscombe 

London, Ontario 

Canada 


FIVE AGAINST ONE IS A FAIR FIGHT 

In his article on the 80386 CPU (Power 
Programming, PC Magazine, September 
26, 1989), Ray Duncan's explanations of 
some of the hardware details of that chip 
are clear and well written (which immedi- 
ately makes him ineligible to write techni- 
cal manuals for Intel). 

However, in his comparisons of DOS, 
OS/2, and Unix, Mr. Duncanignores some 
Critical distinctions and implies that others 
do not exist. In particular, it should be 
noted that Unixis a multiuser system while 
OS/2 and DOS are single-user systems. 
Therefore, one needs to be careful when 
comparing hardware and software costs 
of these environments. While itis true that 
Unix requires more memory and disk space 
than OS/2 and DOS, and also that Unix 
system and applications software is more 
expensive than its OS/2 and DOS counter- 


parts, these costs are amortized over several 
users. To be fair, Mr. Duncan should compare 
the hardware and software costs and 
capabilities of several DOS or OS/2 sys- 
tems networked together, versus one Unix 
system. | think he will be surprised with 
what he finds. 

Tom Bishop 

Project Manager 

Unix International Inc. 

Parsippany, New Jersey 


f CORRECTIONS & AMPLIFICATIONS 


‘!.The record- and file-locking capa-°:; 


‘bilities of Clarion Professional De-. 
veloper (‘*Multiuser Databases: The. 
Art of Simultaneous Access,”’ Sep- 
tember 26, 1989) were described. 
incorrectly. All the statements in Clar-: 
ion that affect data encryption and. 
file sharing are produced automati-; 
cally by its bea wine 
(Clarion Designer): ’ 

», When a Riprisation calls for a 

| record, the program displays it, sav- 
ing acopy in memory but not locking 

it. When the user presses the “‘save’’ 
key, the program locks the record, 
reads it, and compares it with the re- 

:) tained copy. If the retained copy is 

| identical to the saved copy, it is up- 

‘+ dated and rewritten. If the record has . 
been changed, it is unlocked and re-| 
displayed along with a message ex-; 

' plaining that the record has. been: 

| changed. Updates to records that have: 
been changed do not get lost, and: 
therefore there is no locking limita~ : 
aes as was gat . 


- In He ena 12, 1989, es 

. column, it was erroneously reported © 
that Gibson Research's SpinRite can--’ 
not low-level-format RLL drives. Spin-: 
Rite is in fact oy copapegic with 
LL drives. # - “Be 

P Dos uses tits peal, 6OK of RAM, 

|» not 16K as stated in the Age" 1989. 

. Advisor column. ."")°. 


HOW TO WRITE TO PC MAGAZINE 


Send letters to PC Magazine, One. 
Park Avenue, New York, NY 10016, 
orupload to PC MagNet (see the ‘“By 
Modem” sidebar in the Utilities column _ 
for access information). All letters. 

become the property of PC Magazine. 

and are subject to editing. a 


DECEMBER 12, 1989 PC MAGAZINE [ERI 








Get - 
PostScript 
language 

output without 


poet 
for PostScript. 


STE SEARUORT CARE 
































Checked out the price of PostScript’ 
printers lately? Did you run to the bank 
for a loan? 

Well hold on to your mortgage, 
because now there’s Freedom of Press” 
for the Mac and IBM” PC. Ic takes the 
output from any PostScript application— 
processing, or graphics software—and 
lets you create magnificent output on 
nearly any non-PostScript printer, 
plotter, or film recorder. For as litde as 
‘ho the investment. 

Freedom of Press software works 
with over 40 popular non-PostScript 
printers—both color and black and white. 
Te needs just 640K of memory on the 
PC, and even comes with 35 brand- 
name typefaces. 

Don’t shell out a bundle for great 
output. Freedom of Press is just $495.00, 
See your dealer, or call 1-800-873-4367 
ext, 562 for more information. 





Building 8 - 900 Technology Park Dave 
Billerica, MA 01821 * Tel: 508-667-8585 
Custom Appticantons inc. Fax: 508-667-8821 


pape shoe aber re casted wih Ads Iter end Aldes® PayeHoes® 
Gale Bavmase on. Bar 1. cnd pated ooh Freedom of Porws one Seuks CH-5304 
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Born To Fly. 


Introducing the new Swan 386/33. 


There's nothing faster or more powerful in personal computing 
| than a 386/33 system. And now there's no better value in this 
field than the Swan 386/33. 
The Swan 386/33 easily manages today's most power- 

Swan hungry applications such as CAD/CAM/CAE. It's blazing 

33MHz speed will especially benefit multi-user and multi- 
TECHNOL tasking networks running under UNIX® and XENIX®. And 
because it ao in a vertical case, you can have all this power at your fingertips 
without takin all your desk space. 

To provide ‘ e expandability required for network fileservers and multi- 
tasking systems, this Swan is expandable to 16MB of memory. In addition, the 
Swan 386/33 also offers an access socket for either the Intel” or Weitek 3167 
math coprocessor. 


Like all Swan products, the 386/33 is competitively priced and backed by S / 
Swan's unsurpassed customer support services. No woe the Swan 386/33 is wan 386 20D 
the acknowledged value-leader in the field. = a a 
“Tussey's Swan 386/20 flies. 
— Computer Shopper, April 1989 
Gracefully combining power and perform- 


ance, this Swan has soared to the upper 
limits of today's technology. 


$1899 


Base System with Single Floppy, No Video 


386/20D VIDEO OPTIONS 
Drive Options 


Include Monitor & Vuleo Adapter 
w/48MB (28ms) 


14° Flat] VGA | VGA 
Monee He BA 
& 1:1 Interleave $2898 
ei timedese [82749 [$2798 | $2948 peel 
w/150MB (18ms} 13394 | $3443 $3593 3893 | 


ESI w/1 Lntericave |> 
Vertical Case Option for 386/20 
w/230W power supply add $300 
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Fast, powerful, and expandable — soar to 


the upper limits of today's technology 
with this Swan. 


$3999 


Base System with Dual Floppies, No Video 


Mono My ae WGA 
$5849 = $6399 










© 80386-33 33/8 MHz * 6 Exposed 5.25” Half Height Device Bays 


© Norton SI (ver 4.0) 41.8 *1.2MBS.25" & 1.44MB 3.5” Floppy Drives ON ce | $6649 | $6698 $7499 
© Landmark (ver 0.99) $8.7 © Ports: 2 Serial, 1 Parallel W/SWOMB (16 Sens) | 67849 | $7898 

© Power Meter (ver 1.3) 7.583 MIPS © 8 Expansion Slots: 1) 32-bit, S) 16-bit, 2) 8-bit Ses $7649 | 

¢ Phoenix BIOS ¢ Enhanced 101 Key Keyboard 

© 1MB of 32-Bit RAM Expandable to 16MB * Clock Calendar w/Battery Backup Order Now Toll-Free 
° Shadow RAM for Video & BIOS 


© Swan Setup & Utilities Diskette 


°32K of SRAM Cache © QA+ Diagnostic Benchmark Program 1-800-468-9044 


© Intel 80387-33 & Weitek 3176 Coprocessor Socket ¢ Micronics EMS 4.0 Software FAX 614-257-4450! Internationak 814-214-2236 


¢ 230W Power Supply © Microsoft MS-DOS v. 4.01 Ew 


UNIX i a registered edewtk of of AT&T 
Call for additional features & specifications XENIX" is a trademark of ion 


Intet 367 25 a registered aay of Intel Corporation 





Swan 386SX 


“Tussey'sentry comes in first forexpanda- 
bility and low price, and it still turns in 
respectable times.” 

— PC Week, Apr. 10, 1989 


$1399 


Base a with Single Floppy, No Video 
| 386SX | VIDEO OPTIONS 


Include Monitor & Video Adapter 


fe ples lola 
w/s2Mb Gms) Ter7gg 161848 | $1998 | $2298 
yy RME 2) | $1809 |s2048 | $2198 | $2498 | 

$2748 


7S0MB (28ms} 
$2448 
nts $2894 [52943 
















Swan 286/12 


“steady and sure describes Tussey 
Computer Products’ Swan 286/12.” 

— PC Magazine, Sept. 12, 1989 
Reliability ... at an affordable price! 


$899 


Base System with Single Floppy, No Video 
286/12 VIDEO OPTIONS 


Include Monitor & Video Adapter 


Dini | SB [vn 
sm st 



















w/32MB (40ms) 
& 11 Interleave 






w/48NIB (28ms} 
& 11 Interleave 
w/3OMB (28ms) 
& ):} interleave 






Standard Features 386/20D roa 286/12 


A 


ped (MHz) 
BIOS 


ane 


Standard Me mory 
Shadow BIOS 
Memory Upgrades 
Expansion Slots: 32-bit 
Expansion Slots. 16-bit 
msion Slots: B-bit 


a 
elEe 212 
3 z 
bal = 
ae ne 
5 as 
ope = 
i =) 
3 ie 
ail | 
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25 Floppy Dave Your 
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Additional Features 
[Operating System [Included | 


To order: No surcharge on Discover, Visa, MasterCard or AMEX ® Your credil 
card ts not charged until your orderts shipped. Shipping: 3% or $5 minimum for 


[Save Teco foe 


Dual HD/FD Controller ro / HD nyster 


Choice 


| 3p (2m | 3Eap /t tat 2s 


Senal Port — oT 
Additional 1/O Ports Parallel {_1 Parallel | 1 Parallel | 1 Parallel 
[Power Supply | aw | ow | ow | ow | 


Keyboard tonne cuacsirn | 101 Key 101 Key 101 Key 101 Key 101 Key 
Clock Calendar w/ Battery Ratkup and Setup / Utilities Ditk 
MS-DOS & GW BASIC add $89 





EN TE 


Standard 





UPS Ground. Call for shipping charges on Express Aur, APO, FPO, AK, HI and all 
foreign orders. * If part of your order 1s backordered, the remainder will be 
shipped UPS Ground. ¢ Allow 2 weeks for personal and company checks toclear. 


* Defective items replaced or repaired at our discretion. * PA deliveries add 6% 


sales tax, * Prices and terms subject to change without notice. 





Open: 8a.m.-1]p.m. M-F, Ma.m.-8p m. Sat. 12pm -Spm Sun 





PRODUCTS 


Swan XT10 


“T've been heavily using my Swan XT10 
now for almost five months and I've en- 
joyed every moment of it... I believe I 
made an intelligent choice.” 

— Dexter McGirt, Charleston, SC 


$549 


Base Syslem with Single Floppy, No Video 
VIDEO OPTIONS 


Include Monitor & Video Adapter 


[Biv Opn [Mone] CGA [EGA | vGa | 


| /32MB (Aims) $1478 


Hard Dive 
* Includes Single 360K Floppy Drive 
* Upgrade from 12° to 14” Flat Screen, add $49 





=p S There's something 
exciting in the air. 
A new value leader has emerged from the personal 
computer field. And that leader is Swan. Fast, powerful 
and expandable, Swan's computer products are out- 
standing performers. But performance alone isn’t what 
makes Swan computers the value-leaders, there's also 
Swan's attractive pricing and impressive customer 
support services. Here are a few more reasons why 
Swan is flying rings around the competition: 

¢ Full 1-Year Warranty 

¢ 30-Day Satisfaction Guarantee’ 

* Fast, Insured Delivery 

¢ Toll-free Technical Support 

¢ Sorbus® On-Site Service Option 


Order Now Toll-Free 
1-800-468-9044 


FAX: 814-237-4450 © International: 814-234-2236 


* Items returned must be as-new, without modification ur damage 
Sorry shipping charges and upgrade fees are not refundable 
30- Day Satistachon Guarantee apples to Swan-brand products only 


We've gathered the best 


Take eu pick from a flock of other quality 


name computer products offered by 
lus you'll get the benefit of 


bran 

Swan. When you shop Swan, you'll enjoy 
unbeatable prices, 

dealing wi 


a leader in customer satisfaction. 


Here are just a few reasons why: 
¢ We won't charge your credit card until your 


order is shipped. 
© Orders received before 


4PM EST will be 


shipped same day ... and each order is insured 


at no cost to you! 


© We'll be here after the sale to help you in any 


way we can, to answer 
might have. 

© Software orders over 
$100 and accessories 
under 6 pounds will be 


shipped Federal Express. 


any questions you 





PRINTERS 





Panasonic 


1180 «192 cpe, 9001, ¥-pin). —.. $179 


1191 (240cps, 80 col, pind... $Calll 
1124 (192cps, 90 cal, 2¢-pinb ... $Call 
1595 (24eps, 132 col, Hpind $449 
1524 (240cps, 132 col, 24-pind - $569 
1624 (192cps, 132 col 24-pin) --  $Calll 
4450 (11pm laser painter) $1375 





ster 


NX-100011 isocps, pint -$Call 
NX-1000 Rainbow 


{144cps, 80 col, pind . $229 

NX15 (120¢ps, 132 col, 9pm) —.... $349 

NX+2600.(170cps, 80 col, 24pm) $Call 
LASER PRINTERS 





KX-P4450.. 
& HEWLETT 
PACKARD 
Laserjet Series If 
$1749 
$Call 
none $Call 





Laserfel IP 





Open: 8o.m.-11p.m.M-F, 10a.m.-8p.m.Sat, 12p.m.-8p.m.5un 





LX-810 (100 cps, 80 col, epi). $189 


FX-850 (steps, 80 col, F pind) $Call 
FX-1050 (264cps, 132 col, 9-pin) for 
LQ-510 (180cps, 80 col. 24pm)... Best 
L.Q-850 (264eps, 86 col, 24-pin) Price 


LQ-950 sdcps, 110 coi, 24-pint on 
LQ-1050 (26¢cps, 132 col, 24-pin). Epson 
LQ-2550 (400cp», 132 col. 24-pin) Printers 





320 1200 cpe, 80c0), ¢pin) ... $339 


172 (180 cps, 80 col, Hpin) —. . $Calll 
182 Turbo 220 cps, 80 col, ¥-pin). $Call 
183 (120cps, 132 col, ¥-pin) -. $199 
321 (200cps, 132 col, %prn) 5469 
380 (180 cps, 80 col, 24-prn) $Call 
390 (270cps, 80 col, 24-pin) —. $469 
391 (270cps, 132 col, 24-pan).... $659 
393 (450cps, 122 col, 24-pind ..... $Calll 
=> 
CITIZEN 
120D (120 cps/Ppin) enon + - $159 





180D (180eps, 80 col, *pin} ..... .$179 


Kodak 


Diconix 150+ (180cps, 80 col}... $345 
Diconlx 300 (300cps, 80 col)... .. $399 
HEWLETT 
PACKARD 
Deskjet (240cps, 80 col) ..... ....... $599 
Deskjet Plus (240cps, 80 col)... $Call 
Paintjet (167cps, 80 00) ....... $1049 








MONITORS 
























































































VIDEO CARDS 
—TTL Monochrome — EGA 
Magnavox 7623 Amber... 99 =~ATI 
Packard Bell with till/swivel 
BERS Gove. 3 EGA Wonder 500+ Seictacinseees $199 
Samsung 14” Mono Fiat ... Paradise 
Swan Monochrome SW525 ... AULOSWitche 480 eeeessessssesersssseee 
RGB/CGA Swan 
Magnavox 8762 ... EGA Catt .. crsscssscsensees 
Magnavox 8515 ... VGA 
Samsung $C452C 
Swan RGB ....... ATI 
VGA Wonder (256K) ... 
EGA VGA Wonder (512K) .. 
Imtec 1453... $349 
Magnavox 9053 .. $359 
Packard Bell 1431 ....... $349 
Multisyne ; 
Intec 1485N Mult ioe ss o $A39 Farsdee 
Mitsubista Diamond Scan $499 Sapo 
NEC Multisync 3-D 14° $679 VGAProfessional 
NEC Multisyne 4-D/5-D .. sca VGA+16 
NEC Multisync Plus Swan 
Swan Multiscan . A229 VGA Card (B-bit) 
Sony 1304 . $699 VGA Card (16-bit)... 
VGA ——— Video? 
Amdek 732 .. . $429." VEGAVGA.. 
Imtec 1453Q $349 Fast Write VGA ... 
Magnavox 7749 ( rey / Scale). $129) VRAM NGA... 
Magnavox 9082 ... $429 
NEC Mulltisyne 2a . scal ——— MISC. 
Swan 
PC ADD ON BOARDS switchable (Mono/CGA) onsen $69 
Boca 
RAM Card XT or AT... $Call 
VOudxteat... | TOSHIBA 
Micron LAPTOPS 
RAM Card (MB-28-DHD TI200HB WOME)... $1969 
populated w/2MBRAM ...... $699 | T1600 (12MHz/20Mo) $3259 
T3100 (12MHt2 /20MB) $2749 
TOPS Catt for other Toshiba models 
TOPS/DOS 2.1 gng 
Flasheard | .. $169 DISKS 
Net Print. $19 
Teleconnector $39 3s" 5.25" 
Bonus DS/DD — 6H 
MAXELL DS/DD $19.95 $9.95 
VERBATIM DS/DD $19.95 $995 
SONY DS/DD $19.95 $10.95 
Call For Pricing on 
Memory Chips! 


Connechon Co- cr 
InBoard 386/PC .........02 9 
Cail for Daughterboard Pricing 





Swan 


TECHNOLOGIES |- 





FLOPPY DRIVES 


Mitsubishi 
3.5" (720K) ... 
3.5" (1.44MB) ... 
Roctec 

5.25" (360K) oe 





PC HARD DRIVES 
KAGK 


KL320 20MB (40 ms) ....... $219/$259* 
K1330 32MB (40 ms) 


@ MiniScribe 


8438 30MB (68 ms} ....00.» 
3650 40MB (61 ms) .. 
3083 40MB (25 ms) . 


oy seagate 


‘ST-225 20MB (65 ms)........ §219/$259" 
ST-238 30MB (65 ms) ........ $249/$299" 
ST-125 20MB (40 ms)... 
ST-151 40MB (24 ms)... 









ST-157R 48MB (28 ms} 

ST-251-1 40MB (28 ms} csccceccnuns "$349 

ST-4096 BOMB (28 ms) .secvsscnccsoses $629 
IMPRIMIS 


BOMB (28 ms) «.-.seronsrseecroes sar ox oe $629 
150MB ESDI (16.5 ms}... $1299/51495° 


“Kit Price - includes cables, controller 
and mounting screws. 


KX-P1124........$Call 
© 192 cps Draft/63 cps NLQ 


* Push/ pull tractor feed 

© Multiple paper paths 

Paper parking 

° 6K buffer standard/ 
32K optional 


Call Today & Ask For Our Free Catalog 





tcp 








TUSSEY COMPUTER PRODUCTS 


3075 RESEARCH DRIVE « STATE COLLEGE. PA * 16801 


Order Now Toll-Free 
1-800-468-9044 


FAX: 814-237-4450 © International: 814-234-2236 


values under our wing. 


Swan... for Quality, 
Selection and Price. 



























- - Every Swan-brand product is a solid, reliable performer that's 

eaniieane priced to fly ~~ and built so that it won't let you down. But we 
AMERICAN TAcEReD realize “value” can't be measured in terms of price and 
Design CAD 30/3-D..... $188/8209  GoScnipt/GoScript +... .. $125/5239 alone. Quality, selection and service are important. That's why 
ASHTON TATE LOGITECH we provide a wide variety of quality products and 
oe Me ee} t er ice ~— NOW that's real value And here’ '$ more: 
eae ie & es! $159 123v22/30.. * 30-Day satisfaction guarantee *¢ Full one-year warranty 
BLOC PUBLISHING Symphony «ce ees * Toll-free ordering & technical support ¢ Fast, sure delivery 
Personal Lawyer . MERIDIAN 
Popdrop..... Carbon Copy Plus .. oe $112 
Formfiller MICROGRAFIX 
BORLAND “$Call 
Paradox 3.0 $Call 
Quattro 


































Turbo C 20 cae 
Turbo C Professional Fight Simulator 30. ms 
Turbo Pascal 5S . MS-DOS & GW BASIC $Call 
Turbo Pascal Professional Quick BASIC....... $67 FT aw z 
BRODERBUND QuckC... $67 
Pnnt Shop/Companion .. . Quick Pascal «...-« $Call Swan Video Cards 
CENTRAL POINT Windows 286/386 seais129 Make the world your partner. WiththeSwan Different people have different uses for their 
Copy IPC . . ; Modem, you'll be able to communicate with std lay uses like word proc- 
Pe Tools ee other PCs and information services around spreadsheets to today's more 
ane the world through your pulse or touch tone ieee such as di 
ae ASSOCIATES ee ae Eide: 7 me You'll iz into a world of data and —_— Epon oe 
Ut CALC 5 one ae seem snmessieee DESOVET 2 2/28i eee STII len your horizons. Every Swan Modem can help you =F meet 
COREL aes "$39 comes complete with communication soft- eS 
Corel Draw VV ose ssn ee $Call eee es 8 oF ARE ware and full documentation. of technology into tomorrow. 
CROSS TALIS Granweatit lil. "$54 » Hayes* compatible * Auto answer/dial © Switchable Card *Hercules’ toCGA 
rossTalk for Windows.......... $Calll SARIN as © Include PC Talk Ill software 
Ee Rae vecee $a Amni/Am Pro. $129/SCall 2400 bd internal® sosncssemnn $99 EGA Card a EGA/CGA/TIL 
Dac Easy Accounting 4.0... §Cat!. SOFTWARE PUBLISHING 1200 bd internal S69 © 640 x 480 Resolutions everreremcreneereesesseees $149 
Dac Easy Payroll 4.0. First Publisher ........ « wn $79 2400 bd external ...cccsrserrssrreeesree- $149 WGA Card « compatible 
Lucid 3D . Harvard Grapttss 3m on 1200 bd external 256K RAM © 17 VGA Modes 
Call for Pricing on Tutors oe ele = Wie sia * incindes Bit Com 03.5 software B-bit VGA/16-bit VGA ...sscr00-s $179/$Calll 
DELRINA ie ee 
Perform ...  $Call SYMANTEC Sen 
FIFTH GENERATION es = 
Fastback Plus .. . » $104 a 
FOX THREE D GRAPHICS 
Perspective Jumor......-- $99 
Foxbase+ /386 .... -» $1998299 WORD PERFECT 
FUNK Library .. 0. + $69 
Gisays won for lS/Syopteny beats Word Perfect 5.0. -$219 
ways WORDSTAR 
GENERIC ‘SOFTWARE Woardstar Professional y 5.5 ...... $199 
Generic CADD Level 3... $169 Wordstar v 5.5 Upgrade. ...... $Call 
XEROX Swan Tape Backups 
Ventura Publisher 2.0 ccccsceo. sCall 








Protect that nest of important data stored on 
your hard drive. Swan Tape Backups store 
40MB on a single tape cartridge ... fetiably, 
conveniently and economically. 


40MB XT or AT Internal ..csscerseoe $299 
40MB XT or AT External csccswssveee $399 


monochrome or the profes- 
sional, high resolution multiscan monitor. 
Swan TTL Monochrome ¢ 12" etched 
anti-glare screen © 720 x 350 resolution 
© Tilt/swivel base .sscesessunseseveneeeerses SBD 

















Swan Multiscan ¢ 14" anti-glare screen 
Keyl ards ¢ Compatible with Mono, OGA, BGA, VGA 
Swan bo 4 800 x 600 resolution °.31 dot pitch ¢ Both 
101 Key Touch & Click/Silent .....$79 Analog & digital inputs Auto Screen siz- 
84 Key Touch & Click $69 ing & centering ¢ Tilt/Swivel base ....$429 
MODEMS 
Hae Internal /External .$159/$199 TEL $59 To order: No surcharge on Discover, Visa, MasterCard or AMEX. 
Dinka. eR Saal © Your credit card 15 not charged until your order 1s shipped. 
Hayes Smart Modem Opt Mouse w/Dr Halo II $72 sto oing: 3% or $5 minurnum for UPS Ground. Call for shipping 
1200 bd Internal /External .$259/8289 Microsoft charges on Express Air, APO, FPO, AK, Hl and all foreign orders. 
2400 bd Internal/External.. ... $Call_ Mouse ....—. $109 * If part of your order 1s backordered, the remainder will be 
‘ 4 Mouse wath Windows .. $139 shi UPSGround. © Allow 2 weeks for personal and company 
po anetic ac) etait 4918199 Logitech eS aeaTs ALL SALES (except Swan products) AREFINAL. 
2400 bd MNP Int./Ext....... $1898209 a. Mouse (320 dpid =e © Defective ems) replaced or repaired at our discretion. ¢ PA 
Swan Technologies Serial Mouse (320 dpi $69 eres Sales tax eices ant forms. Sauies fe oenee 
1200 bd Internal /External ... $69/$89 _ with Paintadd .. $10 é : 
2400 bd Internal/External . $99/5149. ScanMan.... ses Order Now Toll-Free at 
1-800-468-9044 fssex. 
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© Fastman Kodak Company, 1989 


If you travel with a laptop computer, 
the Kodak Diconix 150 plus printer belongs 
in your bag. 
Pack a 150 plus printer with your laptop, and 
you can print what you write, anywhere, 
anytime. The Kodak Diconix 150 plus is the 
smallest, lightest, quietest printer in the world. 
* So compact and fight you'll hardly know 
you re carrying it. ¢ Improved print quality 
on plain paper—higher resolution and 
improved font design. + Fast print speed (180 cps). 
* So quiet you can use it anywhere. * The 
proven reliability you expect from Kodak. 
PC Magazine says: “...the 150 
| plus is a superb choice for the 
professional who requires 
quality output quickly. Just toss this 
tiny lightweight portable in your 
briefcase, and off you go.” For details, 
and the name of your nearest 
dealer, call 1 800 255-3434. 








GET MORE 
MILEAGE OUT OF 
YOUR LAPTOP 
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C PROGRAMMING WITH .PCX 
FILES 
lam in the process of developing some C 
applications that require reading graphics 
images created in the .PCX format. The 
problem 1 am having is finding out the 
exact format for .PCX files. | have ex- 
plored various books and publications but 
have had no luck. Where can | find this 
documentation? Is there some type of 
industry standard that has been published? 

Paul D. Wykes 

Leicester, Massachusetts 


Little did you know that the infor- 
_j mation you need is just a phone 
Bes call away! ZSoft (450 Franklin 
Rd., #100, Marietta, GA 30067; (404) 
428-0008), originators of .PCX files, freely 
distributes the technical documentation 
for the .PCX file format; all you need to do 
is call up the sales or technical support 
staff and request a copy. 

You may not need the specs if you 
want to read the files just to display the 
images or to get information from the 
headers. Genus Microprogramming sells 
the PCX Programmer's Toolkit ($195, 
$495 with source code; 11315 Meadow 
Lake, Houston, TX 77077; (800) 227- 
0918, (713) 870-0737), which consists of 
62 functions and 9 utilities that allow you 
to display images from, and save them to, 
memory and disk. They also let you ac- 
cess and manipulate the information con- 
tained in the file headers. 

In addition to supporting several dif- 
ferent C compilers, the toolkit can be used 
wilh BASIC, Pascal, FORTRAN, ASM, 
and Clipper. Graphics resolution support 
extends up to 800 by 600 at 256 colors. 
You don’t pay royalties to use the code. 

The company also offers two compan- 
ion packages: PCX Text, which allows 
you to accept and display strings and to 
manipulate fonts, and PCX Effects, which 
lets you add effects such as fades, ex- 
plodes, and splits to the images. These 
packages are $99 each (or $199 each with 
source code). 








@ C PROGRAMMING WITH 
-PCX FILES: 
Taterelg ecole: ire Wa OP. 
graphics into your C 


programs. 


PC-TO-THE-MAX: 
Turning a PC Into an 
80386 system—aimost. 





PC-TO-THE-MAX 
Recently my uncle gave me an IBM PC 
with only 256K of memory and a single 
floppy disk drive. | want to upgrade it toa 
386 with a clock speed of at least 16 MHz 
and with 2MB of memory. | also want to 
add a hard disk (at least GOMB) and an- 
other floppy drive. What would be the least 
expensive way to do this? 

Yeocyea Argus 

Milpitas, Califomia 


You’ve got three options, each of 
!] which has its drawbacks and ad- 
(GG vantages: youcan get an 80386 ac- 
celerator card, replace the PC’s mother- 
board with an 80386-based one, or scrap 
the machine altogether and get a real 80386- 
based system. 

Although in the short run you may feel 
that the least expensive solution is the 
correct choice, you should think hard about 
what your future needs might be; com- 
pare, for example, pouring $2,000 into a 
machine thal you could outgrow in two 
years with spending $3,200 on a system 
that offers sufficient expandability. Also 
keep in mind that 2MB of RAM might 
seem like an awful lot next to the 256K 
you’ve got now, butit will feel hopelessly 
confining if you ever want to do things 
like multitask or work with large images. 
Onthe other hand, if you buy quality com- 
ponents now to put in your PC, you can 
transfer them when you eventually decide 
to buy a new machine. 


First, the technical issues. If you go 
with anything less than a totally new machine, 
you'll only have five expansion slots, as 
opposed to the eight slots found in a typi- 
cal desktop 80386 system—and remem- 
ber that you lose two slots right off the bat, 
one to the video board and one to the I/O 
card (which includes your serial and par- 
allel ports). You might also occasionally 
run into cards that are too high for your 
PC’s chassis, since the AT chassis is slightly 
taller. 

Since an accelerator card occupies one 
of the PC’s expansion slots, that reduces 
your number of available slots to two. 
Furthermore, neither of those slots will be 
16- or 32-bit, and you mun a greater risk of 
installing a card in one of the slots that 
conflicts with the accelerator board than if 
you replace the motherboard. Although 
the 80386 processor will give you much 
higher throughput than the 8086 currently 
in the machine, it won’t be nearly as fast 
as it would be in a different configuration. 

Accelerator cards, such as the highly 
recommended Inboard 386/PC (Intel PCEO, 
5200 NE Elam Young Pkwy., C03-07, 
Hillsboro, OR 97124; (800) 538-3373, 
(503) 538-3373), can hold a maximum of 
5MB of memory. To install more, you 
have to give up another slot to an 8-bit 
memory board. Nor will the board support 
OS/2, although you will be able to use 
Microsoft Windows/386 and DESQview 
to multitask. 

On the other hand, replacing the moth- 
erboard gives you 16- and 32-bit slots, a 
faster bus speed, and alittle more room for 
memory expansion. 

Now that we’ve got the technical de- 
tails out of the way, let’s look at the rela- 
tive expense of each of the alternatives. 
Youcan get a reliable mail-order 16-MHz 
386 machine with 2MB of memory, a 
60MB ESDI hard disk drive,a VGA video 
board, and a color monitor for about $3,200. 

Why compare a system with VGA 
with one that has CGA or monochrome (as 
your PC probably does now)? Because if 
you buy a new machine, you shouldn’t 
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settle for anything less than VGA resolu- 
tion, especially since you can get a VGA 
card and a monochrome display relatively 
inexpensively. 

How much will itcost to piece together 
asystem? (Note: these estimates are based 
on averages of a totally unscientific, barely 
random sample of mid-September mail- 
order prices for midrange components; 
they are presented strictly for compari- 
son.) The Inboard 386/PC comes standard 
with IMB of memory, and although it 
retails for $895, you can buy it for about 
$600 from many mail-order houses. The 
2MB piggyback module populated with 
IMB of memory adds another $495 (or 
$350 via mail order). 

A half-height, 60MB, ESDI RLL hard 
disk drive can be found for around $500, 
and a half-height, 5.25-inch, 1.2MB floppy 
disk drive for another $100. You'll also 
need a replacement controller, which costs 
about $150. It’s a good idea to replace 
your current power supply with a 150- 
watt one, which you can get for $60. 


That’s an estimated outlay of less than 
$1,800 for your stated needs. 

Although motherboards that fit into 
the PC’s chassis aren’t too plentiful, 
Hauppauge Computer Works’ 386 Moth- 


On a “dollar-only” 


basis, the 
EYeter-\icleclcol mre) idol) 
is obviously more 
cost-effective 

than replacing the 
motherboard. 





erboard PC16 (175 Commerce Dr., Haup- 
pauge, NY 11788; (800) 443-6284, (516) 
434-1600), for example, comes with | MB 
of RAM for $1,395 retail ($1,295 by mail 
order). The 2MB expansion board popu- 


lated with IMB of memory retails for 
$525 ($460 by mail order). An 8MB adapter 
is also available. Adding the drive, power 
supply, and controller prices that 1 men- 
tioned earlier, the total comes close to 
$2,600. 

The costs of an 8-bit VGA video card 
($250) and an analog color display ($500) 
bring the price of the accelerator and moth- 
erboard upgrades to $2,510 and $3,315, 
respectively. (A monochrome VGA dis- 
play would reduce the total cost by about 
$200.) 

So ona ‘‘dollar-only”’ basis, the accel- 
erator solution is obviously more cost- 
effective than replacing the motherboard. 
If you opt to buy a new system, there are 
plenty of charitable organizations around 
that need the equipment, and you can take 
a tax deduction on the machine to the 
extent that the law allows. 


ASK THE ADVISOR 

Send your questions to Advisor, PC 
Magazine, One Park Avenue, New York, 
NY 10016, or upload them to PC MagNet 
(see the *‘By Modem” sidebar in the 
Utilities column for access information). 
Please specify your equipment. a 





This pocket-sized box instantly turns a 
portable computer into a laptop office. 
Introducing the WorldPort 2496™ portable 
fax and data modem. 


If your business is like most, fax is a way of 
life. The WorldPort 2496 is the fax of life on 
the road. 

Weighing less than 8 ounces, with battery, it 
also runs on AC power and connects to RJLIs 
or optional acoustic couplers for public phone 


use anywhere. Via Bell or CCITT standards. 

It even sends and receives fax and data 
Messages unattended or while you run other 
applications. 

Suddenly, a laptop in the field is a full com- 
Munications center. With up-to-the-minute 
incoming from your host. Overnight outgoing 
to the branches. And on-the-run faxes to any 
client. Over pay phones, hotel phones and 
PBXs worldwide. 


Get the WorldPort 2496. It adds the power of 
your office to the portability of your laptop. 
And the advantages of a fax to the convenience 
of your desktop. 


Call us today at 800-541-0345 (in New York, 
516-261-0423) for more on the WorldPort line 
and the dealer nearest you. 





‘Touchbase Systems, Inc. 
160 Laurel Avenue 


NY 11768 
(S16) 261-0423 
Fax (S16) 754-3491 


‘WorldPort 2496 is a trademark of Touchbase Systems. Inc. © 1989 Touchhase Systems, Inc. 
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SoLong, Iedium 


hy waste time doing your finances? 

Quicken slashes time and effort 

every month...perfectly organizes 
your finances...and provides instant insight 
into your money matters. 


Breeze Through Financial Chores 
Quicken takes the drudgery out of routine 
finances. It automates everything from bill pay- 


ing to bookkeeping. ..reconciliation to reporting. 


Quicken does in minutes what used to take hours. 
Quicken actually learns your regular bills 
and reminds you when to pay them. Just confirm 
payment amounts, and in seconds, Quicken 
performs 14 bookkeeping steps, categorizes 
expenses, and hands you printed checks 
addressed for mailing. Or, pay your bills using 
CheckFree® the nation’s electronic payment 
system. And, Quicken keeps perfect records 
of all your handwritten checks. 


A Bigger Picture with Smaller Effort 
Quicken automatically organizes your 
finances. Imagine always knowing how much 
money you have...and exactly where it's going. 
At the press of a button, Quicken generates 
insightful reports such as income and Expense, 
Cash Flow, Budget vs. Actual, Balance Sheet/ 


sy Sse! 


The World's #1 Best Seller 
Quicken is the best selling business and per- 
sonal financial software in the world. Bill Howard 
of PC Magazine (December 27, 1988) 
says, “Quicken is about as = 


wii good as software gets— 
‘b oss: powerful, affordable and} genase 
“ e easy to use” Broadway AWARD 
*exe” playwright (“Mame”) Robert 


ornevean E. Lee remarks, “This astonishingly 
simple program. ..is truly true to its name. 
Indeed, it does quicken the time required for 
routine bookkeeping” 
No Computerese or 
Accounting Mumbo Jumbo 
Quicken is so easy, you're up and 
running in minutes. That's because the 
whole program looks and works just 
like the paper checkbook and register 
you've always used. Quicken doesn’t 
change how you do your finances, 
only how fast you finish them. 


Powerful Business Features 


Over half of Quicken's cus- 
tomers use it for small business ~ 
bookkeeping. Quicken pro- 


$5995 





Hello, Quicken 


Try Quicken FREE for 30 Days 
Order frorn the coupon below, and if you're 
not completely satisfied for any reason, simply 
return it for a full, no-questions-asked refund. 
So, why wait? Say good riddance to financial 
hassle, and order Quicken today. 


Send in the coupon, or call 
1-800-624-8742 U.S. and Canada. 





























Net Worth, Job Costing, and more. duces financial statements such Y ieee oes) geet vo src keane ene wy caer 
Rel TaxTi as Profit and Loss, Balance Sheets and other | yes If fm not completely sattsfied,{ may return ia within 30 days 
J 4 at Tax ae - useful management reports. It forecasts your bahar wie ape Jhon Heche nae oy ee 
§ shipping by air California residents. 
= ue) oo saa time. Quic! ‘eps cash flow, and tracks A/R,A/P, payroll, jobs, | For coupon orders allow 10 days for delivery (longer to Canada) 
pol : clients, properties, and more. | Me / Ms / Miss / Mrs. / Dr (please circle) 
your fingertips auto- NEW VERSION 3.0 = 
matically. In seconds, FAR MORE THAN ACHECKWRITER | spEGFICATIONS 
you can print an Quicken is now even easier, faster,and | Software Compatibility: imports from Check-Free anal sade 
itemized list support- offers 50 new features, including pet me pas yeaa: | cay State zip 
ing your deductions. New credit card, cash, asset, and Hardware Compatibility” Ail IBM® PC, XT, AT® PS/2! and | cs 
Plus, Quicken links liability accounts for acomplete SG cate Ree and page ae 4 | peycene: 
directly to top selling a eee — Unitenited number of bank accounts end | Quicken Version 3 for IBM and compaubles OSW'disk O3¥°disk 
tax software like Turbo | ° Now combines information from tnetiay zE seth pate disk space) Maxumum Prileried peyencor cil (Eck cme) 
accounts into consolidated reports 999. | 
Tax® and J.K. Lasser’s including Tax Si ‘Other Unlimited FREE technical support Not copy- O Check enclosed (no purchase orders or COD, please) 
% « New reports, including Tax Sum- provected. Checks are preapproved by all financial insti. | 
Your Income Tax* mary and Net WorthyBalance tions in the US and Canada Sample checks and order Visa = MasterCard Ch American Expresa 
reports. form in Quicken package. Also available for Macintosh Card No. Exp Date 
+ New wallet-swze checks par ee ae ee Workswith — | 
* Vanable monthly budget report all US financial mstinsoons Modem and software required. | Signature. 
« Data import and export Spel oti remanlc iccouicben package A seer Mail to Or, call: 1-800-624-8742 in US. 
* Canadian dates and tax categories | « and Canade for charge card orders. 
« Links with CheckFree™ the nation’s foe Intunt Current Quicken 
electronic payment system re eee mom comer: cra Sees ee | 240 Univesity Ave. ‘To upgrade. call the 800 number above. 
| Palo Alto,CA 94301 GPCAI2 










ZEOS’386 Systems 


“For Overall 
Excellence... 


PC Magazine, May30 1989 



















































Complete ZEOS 20MHz °386 ® BIOS and Video Shadow 
‘ve! RAM plus EMS support. Soft- 
System. 80MB SCSI Drive! pie oe 
Onl 2995 ® 101 Key ZEOS Tactile/Click 
y keyboard. 
lf ® 2 High Speed Serial Ports plus 
I6MHz systems from $2295! sl tail, lak 
The genie I pis pee ® 1-32, 6-16 and 1-8 bit slots. 
are measured! ving 
CACHE (twice that of most com- = 80387 math coprocessor support. 
petitors) providing Zero- Wait # Rugged ZEOS 5-bay case. 
State performance vastly superior pies Security Lock and 
to page/interleave memory 'D indicators. 
schemes. Incredible Value. a paged aes 28 mtd Day 
8 High speed Zero-Wait 64K read Ou Free nical Support a 
and write-back SRAM CACHE. Customer Satisfaction package. 
The fastest method known. Ones Ee 14" 
i ye a , an in- 
7 oan cen Ee credible selection of hard drives: 
fats SCSI, RLL, ESDI or MFM and 
2 ease virtually any other add-on you 
could want! 
= Fust 80MB, 28ms SCSI 
Seagate ad Toe Tea® Performance Comparisons using PC Labs Benchmark Series Order Now Toll Free 
L ive. Release 4: 
6 80386 pen"? 
= High speed HDD/FDD SCSI Conventional —, - 
Host Adaptor with Software. 800 423 5891 


FAX Orders Dial: 612-633-1325 

In Minnesota Call: 612-633-4591 
MasterCard, VISA, ZCARD, COD 
Open 24 Hours a day, 365 Days 8 year, 


= 14" High-Res Amber Display 
with Tilt/Swivel base. Genuine 
Hercules® brand graphics 
controller. 


All prices and specifications are sutyect tochange without notice. Please call for current pricing and warranty details. ZEOS is a publicly traded company; MPLS/St. Paul Local OTC. 





“Out of 104 machines from 
58 companies... For overall 
excellence we selected ZEOS 
International's 386-16 and 386-20” 
PC Magazine, May 30, 1989. 

The Editors of PC Magazine 
came to this conclusion after in- 
vesting “25,000 hours of work by 
60 people testing and reviewing 104 
’386 PCs’ The review was thorough 
and their conclusion specific. Simply, 
that out of all the manufacturers in 
the world, ZEOS offers you the very 
best ’386 Value. 

In all areas, ZEOS machines 
are top performers. With uncom- 
promising attention to quality and 
detail throughout. Not only do 
ZEOS systems themselves afford 
you the very best Values in com- 
puting today, they’re backed up by 
the strongest after sales support 
in the industry. 

At ZEOS we feel that ifa 
company believes in its products 
it should stand Rock Solid 
behind them. 

That's why ZEOS offers Toll 


Complete 25MHz °386 
Vertical System. 830MB 
SCSI Drive! 


Only $3495 


Compleie 33MHz systems 
only $4495! 


ZEOS 25MHz and 33MHz 

80386 systems are the fastest, 

most advanced available any- 

where. Government Computer 

News calls the ZEOS ‘386-33 

“arguably the fastest MS-DOS 

and OS/2 micro in the world.” 

Review after review, these ZEOS 

systems are selected as the best 

price/ performance buys, A power 
users dream! 

8 Ultra High speed Zero- Wait 
64K SRAM CACHE. 

8 Genuine 32-bit Intel 386-25 
or 33MHz CPU. 

= IMB of Zero- Wait DRAM 
Expandable to IGMB. 

2 Fast 80OMB, 28ms SCSI 
Seagate Hard Drive, Teac* 
L2MB Floppy Drive. 

= High speed HDD/FDD SCSI 
Host Adaptor with Software. 


©1989 ZEOS International. Ltd., 530 Sth Avenue, We ‘St. Pal, MN 55112. All product and company 
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rks of their respective 








“Price is always a a 
consideration. So are 
benchmark test results. 
But both factors can be 
deceiving, which is why 
we consider them in the 
context of other aspects 
that will make the differ- 
ence months and years 
down the road. Things like 
quality of construction, 
reliability, expandability, 
and ease of service?’ 


PC Magazine, On “What 
Makes an Editor's Choice” 


Performance Comparisons using PC Labs Benchmark Series 
Release 4: 


90386. — Floating 
Instruction Point 


names are trademarks 






Free Technical Support 24 
Hours a day, seven days a week, 
365 days a year! At ZEOS, we 
believe in standing by our cus- 
tomers whenever they need us. 
Then add our 30 Day 
Absolute Satisfaction Money 
Back Guarantee, One Full Year 

Limited Warranty and Express 
Parts Replacement Policy. You've 
got the best. 

And when you order your ZEOS 
’386 you can have your pick from 
the industry's broadest selection of 
options. As PC Magazine said, ZEOS 
offers “more options than even 
the most configuration hungry hound 
could possibly need’ 

Quality, Performance, Reliability 
and Support. Overall Excellence. 
That's why ZEOS is PC Magazine's 
#1 choice. And that’s why ZEOS is 
your best choice as well. So pick out 
that dream machine today and 
order it now with confidence. Your 
choice of ZEOS excellence is Guar- 
anteed. Order now by calling 
800-423-5891. 


a 14" High-Res Amber Display 
with Tilt/Swivel. Genuine 
Hercules® brand graphics 
controller. 


# BIOS and Video Shadow RAM 
plus EMS support. 

8 ZEOS Tactile/Click keyboard. 

= 2 High Speed Serial Ports plus 
one Parallel and one Game port. 

@ 1-32, 6-16 and 1-8 bit slots. 

= 80387 math coprocessor support. 

a Includes ZEOS 24 Hour a Day 
Toll Free Technical Support. 

= 6-bay Vertical case standard. 
Deduct $150 for desktop case. 

Many options available: Including 
14” VGA, add only $495, Ptus a 

large selection of SCSI, RLL, ESDI 

or MFM hard drives and more. 


Order Now Toll Free 


800-423-5891 


Conventional 
Mix Gokulation Memory 


At FIVESTAR, we are committed to providing the best overall consumer protection package available. 
That's why we include a full one year on-site GE Computer Service Contract, free shipping, a 30-day money- 
back guarantee, a lifetime toll-free customer support hotline and our promise of 100% customer satisfaction. 

Price, performance and customer support worthy of the FIVESTAR name. 
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© 64k CACHE MEMORY 
© 4MB RAM (80 NS) 
© 1.2MB 5 1/4" DRIVE 
© 144MB 3 1/2" DRIVE 
© ISOMEG I6ms ESDI DRIVE 
© 16bit VGA CARD 
© 14” MULTISYNC (800X600) 
© 1 PARALLEL & 
2 SERIAL PORTS 
© 101-KEY KEYBOARD 
© MS-DOS 23 or 4.01 


ONE YEAR ON-SITE SERVICE 
FREE FREIGHT (UPS ground) 


$5495 
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© 32k CACHE MEMORY 
* 4MB RAM (80 NS) 
© 1L2MB 5 1/4" DRIVE 
© 1.44MB 3 1/2” DRIVE 
© I50MEG Ifms ESDI DRIVE 
® 16hbit VGA CARD 
© 14” MULTISYNC (800600) 
© 1 PARALLEL & 
2 SERIAL PORTS 
© 101-KEY KEYBOARD 
© MS-DOS 33 or 4.01 
ONE YEAR ON-SITE SERVICE 
FREE FREIGHT (UPS ground) 


$4395 


BUY 
ACTORY DIRECT 
800-752-5555 
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© 32k CACHE MEMORY 
© IMB RAM (80 NS) 
© 1.2MB 5 1/4" DRIVE 
© 1.44MB 3 1/2" DRIVE 
* S0MEG 28ms DRIVE 
* l6hit VGA CARD 
* 14” MULTISYNC (800x600) 
© 1 PARALLEL & 
2 SERIAL PORTS 
* 101-KEY KEYBOARD 
* MS-DOS 33 or 401 
ONE YEAR ON-SITE SERVICE 
FREE FREIGHT (UPS ground) 


$3195 


Be AAA IAY 


* 2MB RAM (80 NS) 

* BABY TOWER CASE 

© 1.2MB 5 1/4" DRIVE 

© LA4MB 3 1/2” DRIVE 

© 40MEG 28ms DRIVE 

© 1ébit VGA CARD 

* 14” MULTISYNC (800x600) 
© 1 PARALLEL & 

2 SERIAL PORTS 

© 101-KEY KEYBOARD 

* MS-DOS 33 or 4.01 

ONE YEAR ON-SITE SERVICE 
FREE FREIGHT (UPS ground) 


$2295 
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© IMB RAM (80 NS) 
© 12MB 5 1/4” DRIVE 
© 1L44MB 3 1/2" DRIVE 
© 6OMEG 25ms DRIVE 
© 16bit VGA CARD 
© 14" MULTISYNC (800x600) 
© 1 PARALLEL & 
2 SERIAL PORTS 
© 101-KEY KEYBOARD 
© MS-DOS 33 or 4.01 
ONE YEAR ON-SITE SERVICE 
FREE FREIGHT (UPS ground) 


$2845 


= : -mmhan ian 


© IMB RAM (80 NS) 
© SMALL FOOTPRINT CASE 
© 1.2MB 5 1/4” DRIVE 
© LA4MB 3 1/2” DRIVE 
© A0OMEG 28ms DRIVE 
© 16bit VGA CARD 
© 14" MULTISYNC (800x600) 
© | PARALLEL & 
2 SERIAL PORTS 
© 101-KEY KEYBOARD 
© MS-DOS 33 or 4.01 
ONE YEAR ON-SITE SERVICE 
FREE FREIGHT (UPS ground) 


$2045 


FIIVESTAR computers 


by Zodiac Technologies 


2100 North Greenville Avenue 
Richardson, TX 75081 










First Looks 


Hands-on Reviews of the Latest Products 


First 486 Machines Offer 
Minicomputer Power 


PREVIEW 
by John Dickinson 


Unless you've spent solitary 
time on a minicomputer, you 
haven't experienced anything 
like the new breed of 80486- 
based PCs. 

Intel's 80486 chip is the 
most clever and capable micro- 
processor yet developed for the 
legendary line of 80x86 chips, 
which have defined the IBM PC 
hardware standard. The 486 is 
more integrated and faster than 
any other CISC (complex in- 
struction set computer) micro- 
processor. It combines the capa- 
bilities of an enhanced 80386, 














equally fast 80387 math co- 
processor companion, a sophis- 
ticated cache controller, and 8K 
of supporting static cache mem- 
ory. All of this power and more 
is built into the 1,180,235 tran- 
sistors housed in a piece of sili- 
con less than one square inch in 
size. 

The PCs built around the 486 
come in three basic designs. 
ALR was the first to announce a 
486-based PC. The company’s 
PowerCache/4 employs IBM's 
Micro Channel architecture 
(MCA) bus design. Hewlett- 
Packard then announced the 
Hewlett-Packard Vectra/486, a 
486 machine based on the Ex- 
tended Industry Standard Archi- 
tecture (EISA) bus design de- 
veloped by Compaq and the 
“Gang of Nine.’’ ALR also has 
an EISA entry, the ALR Power- 
Cache/4e. Other companies are 
preparing to announce similar 
full-scale 486s—most based on 
the EISA bus—but only ALR 
and Hewlett-Packard had pre- 
production models of their 486- 


The HP Vectra/486's memory design Is based on a high-speed 
burst memory controller. 


based PCs available for preview 
in this article. 

A third type of 486 machine 
is what might be called a modi- 
fied other platform design, or 
MOP, PC. In this type of ma- 
chine, one processor—typically 
an 80386—is replaced with an 
80486 processor in an Industry 
Standard Architecture (ISA) or 
MCA design. Examples of this 
type of machine include the 
IBM Model 70-A21 with the 
optional IBM Power Platform, 
the Everex Step 486, and the 
ALR PowerFlex with the op- 
tional 486 daughtercard in- 

CONTINUES ON PAGE 35 
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Notebook-sized 

Compag LTE and 
LTE/286 Set New 
Laptop Standard 





You have good reason to cele- 
brate if you’ve resisted the al- 
lure of the notebook-sized lap- 
top this long. Compaq’s LTE 
and LTE/286 should be thought 
of not only as the only notebook 
laptops powerful enough to 
compete with full-sized porta- 
bles, but also as the only full- 
powered portables small 
enough to be taken everywhere 
you go. 

Though 1.9 inches thick— 
half an inch thicker than both 
the NEC UltraLite and the Ze- 
nith MinisPort—the LTE mod- 
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els measure only 11 inches wide 
and 8.5 deep, a size truly de- 
serving of the notebook moni- 
ker. The differences between 
the LTE and the LTE/286 rest 
primarily with the choice of pro- 
cessor. Based on the 80C86, the 
$2,399 LTE runs at 4.77 and 
9.54 MHz. The $3,899 
LTE/286, based on the 80C286, 
runs at 8 and 12 MHz. Extemal- 
ly, and in most standard features 
and options, the two machines 
are identical. 3 
Of the machines’ many as- — 
sets, the 3.5-inch floppy disk 
drive and the optional hard disk 
rank high on the list. Compaq’s : 
CONTINUES ON PAGE 34 
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CONTINUED FROM PAGE 33 
secret is simple: the drives, 
which are positioned along the 
front edge of the machine, mea- 
sure only three-quarters of an 
inch high. Manufactured by 
Conner Peripherals, the down- 
sized hard disks boast a 1:1 in- 
terleave and an average random 
seek time of 29 milliseconds. 

Compaq offers a 20MB ver- 
sion of the disk for the LTE and 
20MB and 40MB versions for 
the more-powerful LTE/286. 
The 20MB version in our evalu- 
ation unit, an LTE/286, made 
an audible whirring noise, but 
the annoying grinding you often 
hear with laptop drives was 
mercifully absent. 

The LTE display, undoubt- 
edly the machines’ second most 
valuable asset, measures slight- 
ly less than 9 inches diagonally 


and all of a quarter-inch thick. 
Jointly developed with Citizen, 
the screen uses supertwisted 
LCD panels with electrolumi- 
nescent (EL) backlighting. The 
technology is the same used in 
the UltraLite, and in both ma- 
chines it creates a wonderfully 
readable screen. The viewing 
area measures a comfortable 7.7 
inches wide by 3.7 inches high. 
As with its two notebook-sized 
rivals, the LTE supports CGA 
graphics with a resolution of 
640 by 200 and four shades of 
blue. 

Both the LTE and the 
LTE/286 come standard with 
640K RAM, and each makes 
room for additional memory via 
a small option card. The LTE 
will accommodate a 1MB mem- 
ory module, and the LTE/286 
will accept either a 1- or 2MB 
version. Both machines support 
LIM 4.0 using Compagq’s ex- 
panded memory manager. 

A second option connector 
accommodates either a 2,400- 


BENCHMARK TESTS: 


LAB 

Although less than halt the weight 
of the Compaq SLT/286, the LTE/ 
286 Is no lightweight performer: it 
dogsn't ake comparable speeds 

out of the same 29-millisecond 
20MB hard disk, but on our 
tests it did perform as 
wail as or better than 
most ot the 286- 
based laptops 

evaluated in the 
July 1989 issue 


COMPAQ LTE/286 
















Relelive Times 
(Compag SLT/286 = 100) 


of PC Magazine 

("286 Laptops te we * 
Compute en bs a 
Route”). 6, 

bos Dos 
80286 Conven- Fila Aecess Fila Acceaa 

Performance Time@ ineiruction lionel) (Smell (Large 
{Times given mseconds) iyiy Memory Recorda) Recorda) 
Compaq SLT/286 604 O87 63.87 S98 
Compaq LTE/286 6.13 0.94 77.82 8.15 


The 80286 Instruction Mix benchmark 
test times @ senes of tasks specific to the 
80286 chip. Since this test shows how the 
CPU operates In the context of the bus, 
processor, eystem memory, end 
motherboard arctutecture, ¢ fester time 
means better overall computer 
performance. 


The Conventions! Memory benchmerk 
test measures the reed/wrte speed of the 
first 640K of mamory Slower relative 
times can Indicafa the presence 

memory wait states or memory chips rated 
at slower access speads 


The DOS File Accese (Smell Records) 
benchmark test times disk throughput as @ 


result of mechanical disk drive speed, 
hard disk controller function, and bus 
speed. The test is performed without 
software disk caching Fast times are 
advantageous for progreme thet work 
with many short segments of dete 


Tha DOS File Access (Large 
Recorde) benchmark teat times disk 
throughput as @ result of mechanical 
disk dive speed, herd disk controller 
funcbon, and bus speed This test 
minimizes the etfect of smal! hardware 
caches on diek subsystem 
performance It is without 
software disk caching Fast times are 
adventageous when large files are 
loaded. 
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Tha Compaq LTE/286 packa a 20MB or 40MB hard diak ina 
notebook-aized form factor. 





bit-per-second modem or an ad- 
ditional serial connector. A pan- 
el along the back of the machine 
conceals not only a standard- 
equipment serial port but also a 
parallel port, external storage 
module and CGA monitor con- 
nectors, and the connector for 
the optional numeric keypad. 

In a step that should endear 
the LTE/286 to the number 
crunchers among us, Compaq 
also managed to make room for 
an optional 12-MHz 80C287 
math coprocessor, though 
you'll have to partially disas- 
semble the machine if you want 
to add it yourself. 

Items like modems, hard 
disks, and backlit screens can 
use a lot of energy, leaving one 
to wonder whether the LTE can 
survive independent of a power 
outlet long enough to crunch 
many numbers. Fortunately, the 
answer is an unqualified yes. 

Compaq rates the removable 
nickel-cadmium battery pack at 
3.5 hours, a figure that seems 
conservative from our tests. Our 
evaluation unit—loaded to the 
hilt with a 20MB hard disk, 
2,400-bps modem, math co- 
processor, and 2.6MB of 


RAM—allowed more than 4 
hours of mixed use before issu- 
ing its low-battery warming. Af- 
ter the warning, the battery still 
packed enough power to run the 
machine an additional 33 min- 
utes. 

Compaq’s power-conserva- 
tion features undoubtedly help 
extend the battery life. Auto- 
matic routines, which can be ad- 
justed or disabled via the setup 
program, place specific compo- 
nents or the machine as a whole 
in a standby, low-power mode 
after a set period of time. For 
example, in the default setting, 
the hard disk stops spinning af- 
ter 2 minutes of inactivity. 

If all system components re- 
main inactive for a set period of 
time—10 minutes is the de- 
fault—the entire system goes 
into standby mode, reducing 
power consumption to about 
three-eighths the normal level. 
A Standby button, inset above 
the keyboard, allows you to 
bring the machine back to its 
normal operating condi- 
tions—without losing data, of 
course. The button also allows 
you to put the machine into 

CONTINUES ON PAGE 35 
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standby mode manually. 

For those not averse to toting 
an additional {.5-pound battery 
pack, Compaq makes replacing 
the battery a breeze. The nickel- 
cadmium pack slides into a 
snap-shut compartment toward 
the rear of the left edge of the 
machine. An optional external 
quick charger can replenish the 
battery in about I.5 hours. The 
standard-equipment AC adapt- 
er/charger weighs .9 pounds. 

Other options include both 
360K and |.2MB external flop- 
py disk drives, an automobile 
power adapter, an external 
DC2000 tape drive, and, of 
course, DOS 3.31 or 4.01, nei- 
ther of which comes standard. 
Perhaps the handiest option of 
all is the padded carrying bag, 
which makes room for the lap- 
top, a spare battery pack, the 
AC adapter, and miscellaneous 
briefcase items. A small, no- 
frills slipcover comes standard 
with each machine. 

About the only place where 
Compaq made obvious compro- 
mises is the keyboard. Though 
very good overall, with full- 
sized alphanumeric keys and a 
firm, clicky feel, the keyboard 
suffers from a couple of oddi- 
ties. The most bothersome is the 
layout of the arrow keys: the Up 
and Down Arrow keys, which 
are usually arranged one below 
the other between the Left and 
Right Arrow keys, are to the far 
right. You might eventually 
grow accustomed to this layout, 
but it will definitely take some 
time. 

Another minor complaint 
concerns the weight of the ma- 
chines. In their base configura- 
tions, the LTE and LTE/286 
weigh 6.2 pounds each. Add a 
hard disk and that figure jumps 
to 6.7 pounds. By the time you 
add a modem, coprocessor, and 
2MB of RAM, the machine 
weighs over 7.5 pounds, which 
is substantially heavier than the 
UltraLite’s 4.4 pounds. 

But this is still a minor com- 
plaint. If you can live with the 
UltraLite’s 2MB RAMdisk, go 
ahead. If you want a real hard 


disk and 3.5-inch floppy disk 
drive, the LTE is by far the 
smallest and lightest machine 
you'll find. The optional carry- 
ing case, loaded with the ma- 
chine, an extra battery pack, the 
AC adapter, a phone cord, and a 
few thin manuals, weighs about 
13 pounds—light in contrast to 
other similarly equipped ma- 
chines. 

Of course, all the technology 
in the world doesn’t do much for 
you if you can’t afford it, and 
neither the LTE nor the 
LTE/286 come cheap. Add the 
20MB hard disk at $600, the 
2,400-bps modem at $449, and 
DOS 3.31 at $120, and you're 
up to $3,568 for the LTE and 
$5,068 for the LTE/286. 

If you don’t want to spend 
that kind of money, don’t go 
near one of these machines, be- 
cause you'll be writing out a 
check before you know it. The 
Compaq LTE and LTE/286 are, 
without reservation, the most 
exciting and usable laptops on 
the market. a 


ey | 





Compaq LTE 
Compaq LTE/286 
Compaq Computer Corp., 
20555 SH 249, Houston, TX 
77269-2000; (713) 370-0670. 
List Price: LTE Model 1, with 
640K RAM, 3.5-inch floppy disk 
drive, $2,399; LTE Model 20, 
with 20MB hard disk. $2,999; 
LTE/286 Model 1, with 640K 
RAM, 3.5-inch floppy disk drive, 
$3,899; LTE/286 Model 20, 
with 20MB hard disk, $4,499; 
LTE/286 Model 40, with 40MB 
‘hard disk, $4,999; DOS 3.31, 
$120; DOS 4.01, $150; MS 
OS/2 1.1, $340; carrying case, 
$89; additional battery pack, 
$129; external fast charger, 
$199; expanded memory board 
for LTE, $349; 1MB memory 
board for LTE/286, $699: 2MB 
memory board for LTE/286, 
$1,299; 80C287 math 
coprocessor for LTE/286, $799; 
2,400-bps internal modem, 
$449; external numeric keypad, 
$119; automobile adapter, 
$129. 
In Short: Two revolutionary, 
notebook-sized laptops, each 
featuring a standard 3.5-inch 
floppy disk drive, room for an 
oplional 20MB or 40MB hard 
disk, an excellent backlit 
screen, anda 3.5-hour 
removable battery pack. 
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486 Machines 
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stalled. (For more information, 
see the sidebar ‘*486 Turbo 
Cards Come from Surprising 
Sources.’’) 

Obviously, these new full- 
scale 486 computers are not 
meant to be DOS-based ma- 
chines. They run DOS applica- 
tions, and they run them reason- 


ably fast—about 10 percent 
faster than a 33-MHz 386-based 
PC, according to the PC Labs 
benchmark tests. However, 
with prices ranging from 
$10,000 to just under $20,000 
for the Vectra/486, the speed 
alone may not justify the high 
cost if all you’re going to do is 
run standard business applica- 

CONTINUES ON PAGE 36 


486 TURBO CARDS COME FROM 
SURPRISING SOURCES 


by John Dickinson 

Turbo cards that modify PCs 
and improve system perform- 
ance are nothing new. As far 
back as the Apple Ii days, 
Z80-based CP/M cards let 
those venerable machines run 
WordStar and other software 
packages made for Intel and 
Zilog processors. 

However, you’re more 
likely to remember the more 
recent crop of 80286-based 
turbo cards that transform XTs 
into fast ATs, and the similar 
slew of 80386-powered cards 
that turn XTs and ATs into hot 
386-based PCs. 

Now 80486-based cards 
have hit the scene, transform- 
ing 286- and 386-based PCs 
into 486 machines. However, 
this new breed of turbo cards 
is different because the cards 
have been engineered as up- 
grades to existing PCs by the 
original designers, not by op- 
tion manufacturers. 

There are some surprising 
participants in the 486 turbo- 
card business. Standing out 
among this group of hot rod- 
ders is IBM. It turns out that 
IBM is expressing 486 com- 
patibility with its predecessors 
better than any of the other 
vendors in this market. 

The IBM PS/2 Model 70- 
A2I was originally designed 
with a processor deck that 
contained the 25-MHz 80386, 
the 82385 cache controller and 
supporting static RAM cache, 
and a socket for the optional 
80387 math coprocessor. 
Those are the elements that 
make up the single-chip 80486 


solution, albeit with an 8K 
cache rather than the 64K 
cache housed on the processor 
deck of the original IBM PS/2 
Model 70-A21. 

IBM merely replaced the 
hardware on the processor 
deck with a 486 chip, renamed 
it the IBM Power Platform, 
and created a nice but expen- 
sive option for the Model 70- 
A2I1. The $3,995 solution was 
so simple to build that IBM 
demonstrated the Power Plat- 
form in its hotel suite as Intel 
was announcing the 80486 at 
Spring Comdex. 

ALR’s solution is equally 
elegant and gives buyers of its 
PowerFlex a lot of room for 
processing growth. The 
PowerFlex begins life as a 
simple, 12.5-MHz 80286 ma- 
chine priced at $1,495. How- 
ever, by installing the compa- 
ny’s $395 80386SX feature 
card, you can convert the ma- 
chine into an inexpensive SX 
solution. 

Then for $1,895 you can 
tuck an 80486-powered fea- 
ture card into the PowerFlex 
and have the least expensive 
486 on the market. It doesn’t 
perform nearly as well as 
ALR’s full-scale 486 line— 
largely because the memory 
accesses are multiplexed 
down to the 16-bit bandwidth 
of the ISA memory bus. Then 
again, itcosts only one third as 
much as the full-scale models. 

Everex and AST have en- 
tered the race with 486-bear- 
ing cards that plug into the 386 
sockets on their 25- and 33- 

CONTINUES ON PAGE 36 
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486 Machines 
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tions like WordPerfect or Lotus 
1-2-3. 

Furthermore, the DOS test 
results indicate that these 486 
machines don’t perform as fast 
as Intel had promised the new 
processor would when it was in- 
troduced at Comdex last spring. 
Intel claimed the 80486 would 
perform two to four times faster 
than the 33-MHz version of the 
80386 announced at the same 
time. 

The discrepancy between 
promise and performance exists 
because these 486-based PCs 
are designed to utilize the capa- 
bilities of software packages 
more powerful than DOS. In 
fact, Intel product managers 
claim that optimal performance 
is achieved only when the 486 
chip runs in protected mode 
with unsegmented memory and 
32-bit instructions. Engineers at 
both ALR and Hewlett-Packard 
agree in principle with this 
statement but aren’t yet ready to 
proclaim that the 486 will reach 
Intel’s optimistic goals. 

The PCs designed around 
the 486 are clearly aimed at tak- 
ing advantage of software po- 
tential. That becomes obvious 
when you look inside these ma- 
chines and find that they can ad- 
dress great amounts of real, 
physical memory. The ALR 
PowerCache/4 and the HP Vec- 


BENCHMARK TESTS: 


™ 25-MHz 486-BASED SYSTEMS 


Although these 486-based systems will run DOS 
applications, PC Labs benchmark tests indicate that they'll 
only run them about 10 percent faster than a 33-MHz 
80386-based PC. Unfortunately, the tests don't really 
reveal the power of these machines for running OS/2 
or Unix, because they show only how quickly the 486 
processes 16-bit data using 16-bit instructions. 
Furthermore, the 486's internal 8K cache appears to 


















handle the test programs and data effectively, %s, “s, 
neutralizing the impact of ALR's extemal % % 5 ee 
cache. Since the 486 systems don’t employ ‘a, De, “ep, 


disk subsystem technology that is 
radically different from their 33-MHz 
kin's, disk I/O isn't much better. On the 


a 
other hand, the ALR PowerCache/4e's ~~ 


use of a new video-memory caching 
chip from Tseng Laboratories yields 
the fastest video performance since 


Relative Times 
(IBM PS/2 Model 70-A21 (25 MHz) = 100) 


the Compaq Deskpro 386/33. 


Performance Times 
(Times given in seconds) 


IBM PS/2 Model 70-A21 (25 MHz) 2.19 


Compaq Deskpro 386/338 
Hewlett-Packard Vectra/486 
ALR PowerCache/4 

ALR PowerCache/4e 


The 80386 tnstructton Mtx benchmerk 


test times a senes of tasks specific to the 


80386 chip. Since this test shows how 
the CPU operates in the context of the 
bus, processor, system memory, and 
motherboard erchitecture, faster time 
means better overall computer 
performance. 


The Conventionat Memory benchmerk 


test measures the read/wnte speed of the 


first 640K of memory. Siower reletive 
times can indicete the presence of 
memory wait states or memory chips 
tated at slower access speeds. 


tra/486 can handle up to 64MB 
of RAM, while the ALR Power- 
Cache/4e can handle up to 
I28MB of RAM. DOS applica- 
tions just get lost in there, and so 
do OS/2, Presentation Manag- 


486 TURBO CARDS COME FROM 
SURPRISING SOURCES 


CONTINUED FROM PAGE 35 

MHz machines. While the up- 
graded Everex machines have 
a brand new name—Everex 
Step 486—AST offers its 486 
card, the FASTboard 486/25, 
as an option for its Premium 
line of computers. For the 
AST Premium 386SX, the 
FASTboard costs $6,395; for 
the Premium 386/25, the 
board costs $3,695; and for 
the Premium 386/33, it costs 


$2,995. Both the AST and 
Everex boards use full 32-bit 
memory, and the Everex per- 
forms most of the PC Labs 
benchmark tests as well as the 
ALR and Hewlett-Packard 
486 machines tested in our 
preview article. 

Should you buy one of 
these? If you want a 486 status 
symbol for your desk, go for 
i. Bul if you want a network 
server, buy the realthing. 
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80386 


Mix Memory 
033 |. i 72.34 
1.67 0.25 «52.27 
1.52 0.27 49.30 
1.48 0.28 56.60 
1.48 0.27 52.78 
The DOS File Access (Smatt 


Records) benchmark test times disk 
throughput es @ result of mechanical 
disk drive speed, hard disk controller 
function, and bus speed. The test is 
performed without software disk 
caching. Fast times ere advantageous 
for programs that work with many short 
segments of data. 


The DOS Fiie Access (Large 
Records) benchmerk test times disk 
throughput as e result of mechanical 
disk drive speed, herd disk controlier 
function, end bus speed. This test 


er, and all the OS/2 applications 
you might want to run on these 
machines. 

What differentiates the 486- 
based machines we have re- 
viewed here? In addition to 
clever memory cache designs, 
ALR has added its latest write- 
back design to the 486s’ internal 
8K cache in both of its new ma- 
chines. The logic for the cache 
is housed in an ALR-designed 
ASIC (application-specific inte- 
grated circuit) rather than in dis- 
crete gate arrays. The Power- 
Cache/4 and PowerCache/4e 
each have I28K of static RAM 
in their caches. This means that 
a pair of the new ASICs must 
operate on 64K each in inter- 
leaved mode. 

The engineers at ALR claim 
that the new ASICs take full ad- 
vantage of the 486s’ 128-bit 
burst mode memory access, in 
which the processor accesses 
memory 128 bits at a time (ver- 
sus the 386’s 32-bit memory ac- 


DOS File 
instruction Conventional Access 
(Small Records) (Large Records) Screen 


DOS File 


Access Direct to 


oa Sole 


3.89 0 coe 
3.57 4.50 
3.57 2.03 
3.96 0.99 


minimizes the effect of smeil hardware 
caches on disk subsystem performence. 
itis performed without sottwere disk 
caching. Fast times are advantageous 
when large files are ioaded. 


The Direct to Screen benchmark test 
indicates the speed of the video adapter 
memory. Good scores Indicate thet 
information can get to the screen 
quickly, perticulerly for programs that 
avoid the computer's BIOS and go 
directly to the screen. 


cesses). That’s difficult to mea- 
sure with the PC Labs 
benchmark tests. The programs 
and data for our benchmark tests 
appear to be managed effective- 
ly by the 486s’ internal 8K 
cache, so the impact of ALR’s 
cache is neutralized. Both ALR 
machines produce similar per- 
formance results, which is not 
surprising since there is nothing 
in our tests to differentiate bus 
designs. 

One difference does become 
apparent in video performance. 
Both the ALR PowerCache/4 
and PowerCache/4e machines 
come with VGA cards installed. 
Unlike IBM, ALR chose to 
make its 16-bit VGA card sit in 
the video slot of the MCA bus 
rather than embed it permanent- 
ly in the system board. And all 
VGA cards are not created 
equal. The MCA machine’s 
card is powered by Chips and 
Technologies’ 82C452, consid- 

CONTINUES ON PAGE 38 


Mi Scalable fonts on-the-fly in WordPerfect. 


Tap the Full Power 
of WordPerfect on 
your LaserJet. 


Activate all of the font options in your WordPerfect font 
menu in minutes, with Glyphix fonts. They install automatically 
and couldn’t be easier to use. Just enter the fonts menu (Ctrl-F8), 
select a base font, any type effect (bold, italic, small caps, etc.) 
and a point size from 3 to 120.. and print. You can even use 
special effects like reverse and outline. And you don’t need to 
buy additional printer memory or learn anything new. 

Order any Glyphix font set before December 31, 1989 and 
welll give you Glyphix Zingbats, an entire font of scalable icons, 
symbols and graphic elements as a free bonus. Zingbats include 


De OTX<~ O*0SIeXx 


and more, and they'll add zing to all of your documents. 


RAVE REVIEWS FOR GLYPHIX @ “... uniike anything else on the market- except possibiy 
tigre a produces remarkabiy fine type at amazing speeds.” PC Magazine, June 13, 1989 

& “... offers 2 combination of features and performance that is unavailable elsewhere. 
Like PostScript, Giyphix generates fonts from outiines, on the fly, and sends them to the 
printer as they are needed. The Giyphix system's instaiiation procedure is 2 snap: just 
put the appropriate floppy disk in drive a: and type INSTALL. You're asked a few ques- 
tions about printer port and directories, and then everything happens automatically.” 
Computer Buyers Guide and Handbook @ ANB USERS AGREE @& “Your approach to font genera- 
tion is the right one—better than Bitstream, MoreFonts, Trionum, you name it.” Christopher 
Sarson, Blue Penguin Productions, Inc. @& “I’ve now been using GLYPHIX 3.0 with WordPerfect 
5.0 .. [couldn't be happier with the quaiity, ease of use, and, most of all, printed output of 
this product.” Claude Carle, Beverly, Massachusetts. & “I am using WordPerfect 5.0 and was 
using Bitstream Fonts. I carefully removed my Bitstream to make room for Giyphix, 
thinking that if it did not work out, I couid go back to the Bitstream. But I wili not go 
back.” Lorne Bowerman, R&L MicroServices Inc. @ “Asa WordPerfect certified instructor, I 
feei that ali my students shouid know about your program and I make 2 point to mention 
it. ” Don Williams, Computer Learning Centers of America. & 


A $99.95 Introductory Offer! 


* Four Glyphix fonts, scalable from 3 to 120 point. 


Include $5 shipping & handling, 2nd Day Air. 
Make Checks payabie to SWFTE Intemational 


FAX Orders (302) 429-0532 


GLYPHIX BUSINESS SERIES 
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Tymes Roman 
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Q Basics II - $99.95 


Oxford 
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Classic Typewriter 
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Q Book - $99.95 
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Q Sans Serif - $99.95 
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Bongo Black 
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Q Decorative - $99.95 


University Ornate 
flanuscript 
Buckingham 
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Q Fixed - $99.95 


Courier 
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Letter Gothic 
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* Type effects including reverse, outline, shadow and more. In DE (302) 429-8434 a 
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800-237-9383 


- Automatic installation software for WordPerfect 5.0 
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* TOLL FREE Technical Support 
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SWFTE International, Ltd 128-D Senatorial Drive, Greenville, De 19807 


First Looks 


486 Machines 
CONTINUED FROM PAGE 36 

ered to be one of the faster VGA 
chips around. But the EISA ma- 
chine’s card uses a new proto- 
type chip from Tseng Laborato- 
ries that includes a memory 
cache for its video memory. The 
PC Labs benchmark test results 
show that this machine yields 
the fastest video performance 
since the breathtaking Compaq 
Deskpro 386/33. 

Adhering to the company 
formula, the ALR Power- 
Cache/4e packs high perform- 
ance in a small-footprint desk- 
top design; both machines are 


FACT FILE 





Applied Logic Research, 9401 
Jeronimo, Irvine, CA 92718; 
(714) 581-6770. 


ALR PowerCache/4 

List Price: Model 130 
(desktop) with 2MB RAM, 
1.44MB 3.5-inch floppy disk 
drive, 130MB ESDI hard disk, 
VGA adapter, $9,990; Model 
150 (tower) with 2MB RAM, 
1.44MB 3.5-inch floppy disk 
drive, 150MB ESDt hard disk, 
VGA adapter, $11,490; Model 
340H with 2MB RAM, 1.44MB 
3.5-inch floppy disk drive, 
340MB ESDI hard disk, VGA 
adapter, $14,490; Model 650H 
with 2MB RAM, 1.44MB 3.5- 
Inch floppy disk drive, 6S0MB 
ESDi hard disk, VGA adapter, 
$16,490. 
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ALR PowerCache/4e 

List Price: Model 150 (tower) 
with 2MB RAM, 1.2 MB 5.25- 
inch floppy disk drive, 150MB 
ESDI hard disk, VGA adapter, 
$12.995; Model 340H with 2MB 
RAM, 1.2MB 5.25-inch tloppy 
disk drive, 340MB ESDI hard 
disk, VGA adapter, $15,995; 
Model 650H with 2MB RAM, 
1.2MB 5.25-inch floppy disk 
drive, 650MB ESDI hard disk, 
VGA adapter, $17,995. 

In Short: The 486-based 
PowerCache/4 (MCA) and 
PowerCache/4e (EISA) 
support the largest static RAM 
cache in the industry. The 
PowerCache’4e sports the 
fastest video performance 
since the Compaq Deskpro 
386/33. 
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also available in tower cabinets, 
with a base hard disk mounted 
on a swinging door and enough 
half-height /O slots to bring a 
smile to just about any network 
manager’s face. Both PCs come 
with a minimum of 2MB of 
RAM, a floppy disk drive 
(1.2MB 5.25-inch or 1.44MB 
3.5-inch), and the ability to ac- 
commodate 150MB to 650MB 
hard disks. 

A small but pleasing touch 
on the PowerCache/4e is a pair 
of ISA slots—one 8-bit and one 
16-bit—alongside the six EISA 
slots. Their purpose is to house 
an expansion card if the card 
won’t work in the new EISA en- 
vironment. A more important 
feature is the built-in socket for 
Weitek’s new 81487 math co- 
processor. 

What distinguishes the HP 
Vectra/486 EISA machine from 
ALR’s is the former’s lack of a 
cache. Hewlett-Packard’s 
memory design is based on a 
high-speed burst memory con- 
troller that interleaves 80-nano- 
second RAM four ways, 32 bits 
at atime. At25 MHz, according 
to both Intel and HP engineers, 
this design will achieve the 
same performance as a cached 
design. However, Hewlett- 


The ALR Power- 
Cache/4 supports 
the largest static 
RAM cache in the 
industry. 


Packard engineers are now 
working on a large-scale exter- 
nal cache design for the 33- 
MHz 486 expected next year, 
and there’s plenty of room on 
the system board to accommo- 
date it. 

Housed in the same cabinet 
are the 486 processor, bus, and 
memory controllers, which sit 
on a system board at the base of 
the tower. The bus itself runs up 
the side of the unit and contains 
eight EISA expansion slots. 
Hard disk configurations can 
range from 84MB to a maxi- 
mum of 670MB, and total stor- 
age can be as much as 1.3 giga- 
bytes. The Vectra/486 also 
includes a newly designed HP 
ESDI controller containing its 
own 64K RAM cache for disk 
operations. 

Like the ALR machines, the 
floor-standing Vectra/486 
comes with a minimum of 2MB 
of RAM, one 5.25-inch 1 .2MB 
floppy disk drive, one parallel 
and two serial ports, disk-cach- 
ing software, and memory- 
management software. You can 
upgrade the machine’s RAM by 
adding 1MB, 4MB, or 8MB 
SIMM packs directly to the sys- 
tem board. 

The general performance 








FACT FILE 





Hewlett-Packard Vectra/486 
Hewlett-Packard Co., 
Customer intormation Center, 
19310 Pruneridge Ave., 
Cupertino, CA 95014; (800) 
752-0900. 

List Price: Model 150 with 
2MB RAM, 1.2MB 5.25-inch 
floppy disk drive, 152MB hard 
disk drive, $13,999; Modei 330 
with 2MB RAM, 1.2MB 5.25- 
Inch floppy disk drive, 330MB 
hard disk, $16,999; Model 670 
with 2MB RAM, 1.2MB 5.25- 
inch floppy disk drive, 670MB 
hard disk, $19,999. 

in Short: A 486-based EISA 
machine that makes use of a 
high-speed burst memory 
controller rather than cache 
memory. The ESDI disk 
controller gives the Hewlett- 
Packard Vectra/486 an edge 
over the competition. 
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level of the HP Vectra/486 is 
roughly the same as that of the 
two ALR machines. The PC 
Labs benchmark tests reveal 
only what the 486 processor will 
do while processing 16-bit data 
using 16-bit instructions and 
cannot differentiate between 
bus or memory designs. The 
Vectra/486’s disk controller 
shows some advantage over the 
competition, and Hewlett-Pack- 
ard states that production ver- 
sions of the new card will be 
user-adjustable, so that you can 
optimize performance for your 
applications. By the time this 
review appears, Hewlett-Pack- 
ard should have a new, high- 
performance VGA card avail- 
able for the Vectra/486. 

If you were expecting the 
new breed of 486-based PCs to 
be the next great answer to 
spreadsheet performance, save 
your money. Given the fact that 
the PC Labs benchmark tests 
clock them at only 10 percent 
faster than 33-MHz 386-based 
machines that cost half as much, 
you’re probably better off witha 
high-performance 386. On the 
other hand, if you need a file 
server with the best future po- 
tential, or if you simply must 
have the latest PC technology 
on your desk, then rush right out 
and buy one of these 486s. Just 
don’t waste time running DOS 
applications. a 
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© 477/10 MHz Motherboard 

® Intel 8088-1 CPU 
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® Two 5.25” 360K Floppy Drives 

* Dual Floppy Controller 

® Mono Graphics Card 
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© 150 Watt Power Supply 

* Serial, Parallel & Game Ports 

* Real time clock 

© 8 Expansion Slots 

* IBM® Compatible 
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* Intel 80286 CPU 
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Drive 
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Broadway, St.Louis, Missouri 63102, 314-621-4999 
Information and Missouri orders call 
314-991-1988. Customer freight and handling 
FO.B. St.Louis, Mo. Non credit card orders 
shipped UPS COD. Prices subject to change. 
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© All systems include 1 Year Warranty 


If you are not 100% satisfied with your purchase, return it to us within 30 days 


and we will refund your money? 


© EXTENDED WARRANTY and ON-SITE SERVICE now available. Please call for 


details. 
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O- 
“ LOGiTECH 


When we put our minds to 
designing the next generotion of 
pointing devices, we started 
with our hands, It turns out that = 
thumbs have over twice the muscle and ogility of 
other fingers—which only go up ond down. 








TrackManiis built 
the way you are. 






We tested dozens of prototypes. None beot the 
body you see before you. A trim 4.25" x 5.25, fully 
equipped with a low-inertio, lightweight ball (ploced 
under the thumb), three buttons 

(under the fingers), ond room 

to rest the hond. 7 


. 
"I TrackMan is smart, too: go" L 
adjustoble from 50 to over w — ) 

15,000 dp.i resolu- cs 


tion (default ot 500); _— 
on-the-fly ballistic driver; lots of built-in 
menus to speedup populor keyboard bosed 
opplicotions. Even o shell for Lotus 1-2-3" 


Simple to instoll, this stotionory mouse is 
compotible with oll other top-selling mice. 
TrackMan is guoranteed to work with any 
application on a 256K IBM [or compatible} 
personol computer. Price? $139* complete 
with Satisfoction Guorantee, and 7-Days- 
A-Week Product Support. 


For further informotion coll: 


800-231-7717 

In Colifornio: {800} 552-8885 
In Canada: (415) 795-8500 

In Europe: ++4 1-21-869-9656 
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Turn oer TV On To VGA 





With Willow’s VGA-TV." 


Now you can connect 
your PC and TV and see 
your favorite software 
programs on the big 
screen. Only VGA-TV 
Se » gives you both a Super- 
VGA card and the 
proven video connection exciting these industry experts: 


“Product of the Week: VGA-TV...a very useful 
product...that gives users the option of showing 
their VGA preeentations on a regular TV or tap- 
ing VGA presentations using a VCR.” 
John Dvorak 


“Until recently you were out of luck if you wanted to see your 
PC programs on video. Willow Peripherals now offers the 
VGA-TV card...that puts ont a broadeast-quality NTSC RS170 


composite video signal.” PC ‘ 


VGA Boards That Do More Than VGA. 


“The card’e price, ite range of dieplay modes, and its video 
capability make it quite a bargain.” 
Compute! 


“... VGA-TV will provide an important link to the NTSC 
world.” 
MicroCad News 


VGA-TV is a 100% register and BIOS compatible VGA card that 
outputs a broadcast quality NTSC composite (or RGB) signal to 
a TV through an RCA jack on the board. Fully compatible 

with previous graphics standards, VGA-TV is priced at only 
$699, and fully backed by Willow's 3-year warranty and toll-free 
technical eupport. 


For more information, call 1-800-444-1585 


Willow Peripherals, 190 Willow Ave. t 
Bronx, NY 10454 


Phone: (212) 402-0010 or Ea aD 
Fax: (212) 402-9603 Ea 
' in 


Willow Peripherals is a division of ABV Electronics, Lid. VGA-TV is a trademark of Willow Peripherals. Made in the USA. © Willow Peripherals, 1989. 
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First Looks 





OS/2 1.2 Offers New File 
System, Enhanced Shell 


HANDS ON 
by Charies Petzold 


While users wait for more appli- 
cations before considering 
OS/2, IBM and Microsoft con- 
tinue adding enhancements to 
the operating system. OS/2 1.2 
(released by IBM in September 
and expected from other manu- 
facturers in the next three to six 
months) has a new file system, a 
new Presentation Manager 
shell, new PM utility programs, 
and even a 3-D facelift. 

The big news is the High 
Performance File System 
(HPFS), which is designed for 
fast and efficient storage on 
large disk volumes. HPFS sup- 
ports long free-form filenames 
and lays the foundation for an 
Object Oriented File System 
(OOFS) expected in a forthcom- 
ing release of OS/2. 

HPFS is intended as a re- 
placement for the FAT (File Al- 
location Table) file system orig- 





inally designed by Bill Gates for 
Microsoft Disk BASIC way 
back in 1977. The FAT file sys- 
tem has been supported in all 
versions of DOS and OS/2. 
While it’s fine for floppy disks, 
FAT has never been quite ade- 
quate for hard disks. For a long 
time, the FAT system could not 
accommodate hard disk vol- 


umes greater than 32MB. More- 
over, FAT filenames are limit- 
ed, allowing only an eight- 
character name and a three- 
character extension. 

HPFS supports disk volumes 
up to 2 terabytes (2 trillion 
bytes) and files up to 2 giga- 
bytes (2 billion bytes). HPFS 
filenames may be 254 charac- 
ters long (with the limitation 
that the combined directory path 
and filename, excluding the 
first backslash, is limited to 256 
characters). The filenames may 
contain any number of periods 
and even spaces. HPFS also 
supports extended attributes, 
which are text or binary data at- 
tached to a file using keywords 
similar to environment strings. 
This facility is expected to be 
important ina future Object Ori- 
ented File System layer on top 
of HPFS. In addition, HPFS is 
more space-efficient than FAT 
in storing small files, faster in 
finding free disk space, and 


much less inclined to fragment 
large files. 

OS/2 1.2 continues to sup- 
port the FAT file system, of 
course. You can format hard 
disk partitions for either HPFS 
or FAT. Floppy disks are al- 
ways formatted with the FAT 
file system and thus may still be 
used to transfer files among 


OS/2 and DOS machines. Exist- 
ing OS/2 programs (and DOS 
programs that are runin the 
OS/2 DOS Compatibility 
Mode) can use files on an HPFS 
drive, but only if the filenames 
follow the old FAT convention. 
New OS/2 programs can use 
larger filenames. No version of 
DOS can recognize or use an 
HPFS partition. 

HPFS takes full advantage 
of the new Installable File Sys- 
tem (IFS) facility in OS/2. OS/2 
1.2. can effectively support vari- 
ous file systems through load- 
able files that are similar in con- 
cept to device drivers. In the 
future, OS/2 installable file sys- 
tems may also include support 
for CD-ROM or the Unix file 
system. 

OS/2 1.2 also includes a re- 
vamped Presentation Manager 
shell that makes greater use of 
icons and allows more direct 
manipulation of objects. While 
the new Presentation Manager 
shell is certainly an improve- 
ment over the OS/2 1.1 shell, it 
is still not ideal. Printer configu- 
ration has been moved from the 
Control Panel to the Print Man- 
ager, but it hasn’t been simpli- 
fied very much. 

Several new Presentation 
Manager utility programs are 
included in 
OS/2 1.2: a 
text editor; a 
PM version 
of FDISK; 
three pro- 
grams for con- 
verting, dis- 
playing, and 
printing PM 
graphics me- 
tafiles; and an 
on-line refer- 
ence for all of 
the OS/2 com- 
mand-line 
programs. 
The detailed 
reference for 
these com- 


OS? 1. 2 also supports a dual- 
boot option to allow either OS/2 or 
DOS to be booted from the hard 
disk. This is the first time IBM has 
included dual boot in OS/2. Dual 
boot is automatically added during 
the installation of OS/2 if the first 
hard disk partition contains a ver- 
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IBM OS/2 Standard 
Edition 1.2 
une your authorized IBM 


ite Price: $340; upgrade from 
DOS 3.x or 4.0, $285; upgrade 
from OS/2 1.0 or 1.1, $100. 
Requires: IBM PC AT, PC-XT 
Model 286, or PS/2 with 286 or 
386 microprocessor; 2MB 
memory; graphics video 
adapter and display. 

in Short: OS/2 1.2has anew 
file system, a revamped 
Preseniation Manager shell, 
and anew 3-D look. The file 
system seems hot, the 3-D 
effect is pleasant, but the 
shell—as usual—needs work. 
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sion of DOS and you don’t refor- 
mat the partition. However, im- 
provements in the DOS 
Compatibility Mode make booting 
DOS less necessary. DOS Com- 
patibility Mode gives DOS pro- 
grams over 512K memory out of 
640K. Some earlier problems 
(such as the inability to use a 
mouse in DOS 

that use VGA) have fortunately 
been corrected. 

OS/2 1.2 contains graphics 
printer drivers for all IBM printers, 
all IBM and Hewlett-Packard plot- 
ters, Epson 9- and 24-pin dot ma- 
tix printers, and 33 different Post- 
only glaring omission (which 
should be remedied by the time 
you read this) is a missing driver 
for the Hewlett-Packard LaserJet 
Series, 

The Presentation Manager has 
also received a facelift of sorts. 
The push buttons, scroll bars, and 
icons now have a 3-D or ‘‘chis- 
eled’’ design similar to that in 
OSF/Motif (the Unix PM-look- 
alike) and the NeXT machine. Ex- 
isting PM will use these 
restyled buttons and scroll bars 
automatically when running under 
OS?2 1.2. 

The next version of the operat- 
ing system is expected to be OS/2 
2.0, and is due to be released 
sometime in 1990. OS/2 2.0 
will use the 386 microprocessor to 
give applications access to a flat 
32-bit (4-gigabyte) address space 
and to multitask multiple DOS 
sessions. s 
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Excel for OS/2 Adds New 
Consolidation Feature, 
Improves Font Handling 


HANDS ON 
by Craig Stineon 


The Presentation Manager ver- 
sion of Excel, Microsoft Excel 
for OS/2, is basically the same 
gorgeously graphical spread- 
sheet that 10 to 15 percent of the 
market already knows and ad- 
mires. But Excel for OS/2 offers 
significantly broader font-han- 
dling capabilities, a new com- 
mand, and a handful of im- 
provements bestowed upon it by 
os/2. 

The new command, Data 
Consolidate, is designed to sim- 
plify the consolidation of data 
from source worksheets that are 
not identical. To use the com- 
mand, select a destination area 
on the consolidation worksheet, 
point to each source range in the 
dialog box that you want to con- 
solidate, select the function you 
want Excel to perform, and hit 
the OK button. Excel will con- 
solidate cells in the correspond- 
ing positions of each source 
range, depositing the result (as a 
constant) in the destination 
Tange. 

When positional consolida- 
tion is not necessary, you can 
consolidate only those cells that 
share common headings. Thus, 
if some of your source work- 
sheets have the months arranged 
in consecutive columns, while 
others are broken up by aver- 
ages or quarterly totals, you can 
use the Top Row checkbox (or 
the Left Column checkbox, or 
both) to avoid the misery of re- 
structuring your worksheets. 

Data Consolidate is a wel- 
come enhancement, but it has 
one serious shortcoming. Be- 
cause it generates constants on 
the destination worksheet in- 
stead of file-linking formulas, 
it's effective only when used af- 
ter all source data is in place. 
And it leaves no built-in audit 
trail; users will have to create 
cell notes or some other form of 
documentation to indicate the 


source of the numbers. A file- 
linking variant of Data Consoli- 
date would be a more persuasive 
counter to the three-dimension- 
al capabilities of Lotus /-2-3, 
Release 3.0. 

In the font department, Ex- 
cel for OS/2 allows you to mix a 
maximum of 256 fonts on a giv- 
en worksheet; in the Windows 
version, you get only four. You 
can pick from the font repertoire 
of your current printer or from 
the set of screen fonts installed 
on your system. 

Two major improvements 
are results of OS/2. With Excel 
for OS/2, you'll avoid the irri- 
tating slowdowns that are com- 
monplace under Windows. The 
absence of a 640K barrier and 
the presence of disk-based vir- 
tual memory take the fear out of 
building gigantic worksheets or 
opening a multitude of ordinary 
ones. Between them, the Win- 


fae PERFORMANCE TESTS: MICROSOFT EXCEL FOR OS/2 


dows and PM versions of Excel 
come with more than 40 sample 
worksheets, charts, and macro 
sheets; I loaded them all into the 
PM version without straining 
the system in any apparent way. 

The High Performance File 
System (HPFS), optional in 
OS/2 1.2, lets you create de- 
scriptive filenames and gives 
you improved V/O performance. 
Even without HPFS (1 used the 
standard FAT system for this re- 
view), Excel for OS/2 turned in 
better file-saving and file-load- 
ing times than the Windows ver- 
sion. (On memory-bound 
benchmarks, the two versions 
performed identically.) 

Should you move from the 
Windows version of Excel to the 
PM version? Sure, if you need 
immediate relief from the mem- 
ory constraints of Windows 2.0. 
But with DOS extenders be- 
coming common for use with 
big applications, it's not unrea- 
sonable to speculate that Micro- 
soft may address your capacity 
concerns adequately with the 
next version of Windows. You 
might want to wait and see. 

If you're still deciding on the 
right spreadsheet or considering 
a switch, and if interoperability 
is aconcern, the arrival of 
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Microsoft Excel for OS/2 
Microsoft Corp . 16011 NE 36th 
Way, Redmond, WA 98073; 
(206) 882-8080 

Liet Price: $495; upgrade from 
Microsoft Windows version, 
$50. 

Requires: 2.5MB RAM. OS/2 
1.2 or jeter. 

in Short: Tha PM version of 
Microsoft Excel lets you mix 
256 fonts on a worksheet end 
includes 6 new commend for 
consolidating disparate 
worksheets. The OS/2 
environment adds better 
aesthetics, freedom from the 
640K barner, disk-based virtual 
memory, faster disk 0, and (in 
OS/2 1.2 or later) the option of 
creating descriptiva filenames. 
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Microsoft Excel for OSi2 may 
give you another reason to con- 
sider going with Microsoft's 
new program. As of this writ- 
ing, Excel is the only strong 
Spreadsheet with identical and 
completely file-compatible ver- 
sions for the Macintosh, DOS, 
and OS/2. The odds are in favor 
of it staying that way for a 
while. a 





‘ ' 2 Although the OS/2 implementation of Microsort Exce! recaiculates at about the same speed as its 
(¥. d Microsoft Windows-based analog (running undar Microsoft Windows/386), the OS/2 version performs 
“=~ disk-intensive operations 40 to 50 percent faster. 


Mathematical Workeheet Receiculotion 
feperts the me taken to calculate @ Lotus 
1-2-3 2.01 worksheet with 1950 
Methematical functions end 494 text ceils 
Lower times incicate more-efficient 
implementation of standard spreedsheet 
functions. 


The Loan Recalculation test worksheet 
calculates the monthly payment end 
displays the amortization schedule for ¢ 
10-year morigoge based on any given 
loan principal This test is a typical 
Spreedsheel eppiication 


Inleme! Rate of Return Recalculation 
tests the Net Present Velue and Intemal 
Rate of Return functone These 


save the Methematical Worksheet 
Recalcuietion test tile to disk, using the 
product ¢ native file tormet 


The Load from Oisk test measures how 
jong it takes the spreadsheet program to 
feed the Mathematical Worksheet 
Recalculetion test file from disk. using 
the product's netive file formet 


Oisk Space reports the size 
of the Mathematical 
Worksheet Recelculetion 
fila when the spreadsheet 
Program saves it to disk 
in the program s native 
file tormet A smaier 
number here is better, 

















computetion-intensive tormules indicate leaving room for 
the afficency of ¢ progrem s calculetion more or bigger 
and Internal Rate of Ratu eigorithms tiles on the 
same disk. ie 
The Save to Diek test measures how 
tong it takes the spreadsheet progrem to nan ~ 
(Microsoft Excal, Vorsion 2.0 = 100) 
Internat 

Performance Times Mathemalical Rate of Load 

(Times given in seconds, Worksheet Loan Relurn Save from Disk 

disk space given in kilobytes) Recalculalion Aecalculellon Recatculelion toDiek Dilek Space 

Microsoft Exeai tor OS/2 22.53 1.61 1.89 3.53 12.59 78.76 
‘Mierosoft Excel, Version20 2130 | 155 © 4.61 7.04 20.62 78.75 
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The Product ls Great, 
The Price Is Right, The Call Is Free. 
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CPU 286 AND 386 STANDARD FEATURES: 


at 
‘ i 3 anne sone ta on 
! REGS TE 
Re . © 1MBRAM 
< ® AWARO BIOS 


. © ZERO WAIT STATE MEMORY ACCESS 
© 1:1 INTERLEAVE FLOPPY/HARD DISK CONTROLLER 
Poecst, =| © 1.2MB OR 1.44 FLOPPY ORIVE 
: © 1D1-KEY TACTILE FEEOBACK KEYBOARD 


Beaten! © 2SERIAL PORTS, 1 PARALLEL PORT AND 1 GAME PORT 


= 8 EXPANSION SLOTS 

© KEYBOARO SELECTABLE CPU SPEEO 

© FIVE HALF-HEIGHT ORIVE BAYS 

® 200W POWER SUPPLY 

© SYSTEM BOARO MACE IN US A. 

© DNE YEAR WARRANTY ON ENTIRE SYSTEM & 18 
MONTHS WARRANTY ON SYSTEM BOARD 











ial 4 CPU 386SX _Includes all stendard feelures, plus CPU 286/12 _ Includes ell standard features, plus: 
aS ® INTEL 32-BIT 80386SX CPU $ © INTEL 80286 12MHz CPU 
a ee 1,095 = 1MB RAM (EXPANDABLE TO 8MB ON 795 * 1MB RAM (EXPANOABLE TO 4MB 
| tS page sysrem BOARD), 384K BIDSSHADOWRAM —agacic cyctem N BOARD} 
t mf = LIM EMS V.4 DRIVER INCLUDED * LIM EMS V4 SUPPORT 
: . SUPPORTS 5, NTEL 80387SX . SUPPORTS O26 CO-PROCESSOR 
‘ z iz 
ra ® SPECIAL 1D-YEAR-LIFE BATTERY 
: * better pa ut oo i i 9 “Don't pass over the CPU 266 12MHz." —Sept 1989 
L 4 CPU 386/20 _includes all stenderd features, plus: CPU 286/20 — Includes all standard fealures, plus: 
SRS ® INTEL 32-BIT 80386 20MHz CPU $ ® HARRIS 80286 20MHz CPU 
ye 1,495 © 1MB RAM (384K FOR SHAOOW 995 ® 1MB RAM (EXPANDABLE TO 6MB 
ak pasic system RAM; EXPANDABLE TO 16MB BASIC SYSTEM ON BOARD) 
| . ON BOARD # 384K BIOS SHADOW RAM 
*si CO-PROC 
Me CO-PROCESSOR AT 10MHz OR 12MH 
® CACHE MEMORY OPTIONAL Alot A : 100% 
CPU 386/25 Includes all standerd feetures, plus 0 Fale cane a3 COM, 
$ « INTEL 32-BIT 80386 25MHz CPU compatible with Novel and 
1,695 © 1MB RAM (384K FOR SHAOOW SCO XENIX, so they can be added to 
BASIC SYSTEM ry saa TO 16MB virtually every network. And since we 
Ea ea PEO are a Gold-Authorized Novell dealer, as 
= SUPPORTS 80387. 25 OR WEITEK well as both 3 COM and SCO XENIX 
3167 CO-PROCESSOR Authorized Dealers, our technical staff 
MAW ® CACHE MEMORY OPTIONAL can help you plan and equip your 
is — “Only if you're flush with cesh or restricted to buying from network system, including all necessary 
aes ee rot maze ewer Comexs seat | hardware and software. 7 
Sonn g MNOVELL 
kong 4 286 and 386 CONFIGURATION CHART 
WS cel {Add basic = sel Io Ihe monilor/drive combination of your choice ) 
4S) 
Me MONOD VGA MONO VGA COLOR SUPER VGA MONO VOR MONO VGA COLOR SUPER VGA 
i a Nai TROKHB 640x480 640X480 800X600 ROX 840x490 840%480 800X600 
x fOMBraeMS $500 GBD $940 81,115 © BOMB ZIMS $1,280 $1,460 11,720 $1,865 
fre tte aoe” $635 $815 $1,075 $1,250 ZOMB/20MS_ $1,850 $2,030 $2,290 $2,465 
2 Ziwpsms $ B10 $990 $1,250 $1,425 BOMBAEMS $2,250 $2,430 $2,690 52,865 
Ngee $660 $1,040 $1,300 £1,475 “Special prices listea available only with purchase of complete systems 
4 FREE Software et : 
Yas technician will come to your location— 


We offer FREE disk caching and 
comprehensive diagnostic software as 
*~ | an extra bonus value with every system. 
‘ All of our systems are made in the 
we US. at our California factory and come 

‘ with our comprehensive warranty or an 
optional on-site maintenance plan from 


GE Computer Service 


if you do have a problem, a GE 


usually within 24 hours. 
Customer's Choice 

We've been faithfully serving 
customers since 1984, providing top 
quality computers with excellent service 
and prices. 

That's why our products are 
purchased by thousands of satisfied 
corporate and individual customers 


ecrnss America. 
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CPU 186 TURBO STANDARD FEATURES: 
« (NTEL 16-BIT 80C 186 16MHz CPU 
= FULLY XT COMPATIBLE (8 EXPANSION SLOTS) 
© ZERO WAIT STATE MEMORY ACCESS (EMS V4 
SUPPORT) 
= 512K RAM (EXPANDABLE TO 2MB ON BOARD) 
* FLOPPY CONTROLLER SUPPORTS 360K, 720K, 
1.2MB OR 1.44MB DRIVE 
© 1.2M8 OR 1.44MB FLOPPY ORIVE INCLUOEO 
= 101-KEY KEYBOARO 
= 1 SERIAL AND 1 PARALLEL PORT 
© REAL TIME CLOCK WITH BATTERY BACKUP 
® SUPPORTS 80187 CO-PROCESSOR 
#3 ACCESSIBLE HALF-HEIGHT ORIVE BAYS 
© 1 HIQOEN 3-1/2" ORIVE BAY 
* SYSTEM BOARO MAOE IN US.A 
* ONE YEAR WARRANTY ON ENTIRE SYSTEM & 
18 MONTHS WARRANTY DN SYSTEM BDARD 



















CPU 186/16 This Is the perfect upgrede for the 
TURBO original PC or XT class machines. 
The CPU 186/18 Turbo is designed 
$595 for duty as either @ full-feetured 
economical stend elone PC or as a 
BASIC SYSTEM powerful executive LAN node. It can 


deliver six to eight times the compu- 
ting power of the IBM XT, and outperforms both the 1BM 
Model 30 as welt as older ATs. 


106 CONFIGURATION CHART 
(Add basic system price to the monitor/drive 
combination of your choice ) 











MONO VGAMONO VGA COLOR 
720x348 _——«B4OKABD——_—B40KA80 

20MB/ESMS $385 $565 $850 

S0MB728MS $525 $700 3990 


“Special prices listed avaiable only with purchase of complete systems, 


MOTHERBOARO 
30 DAY MONEY BACK GUARANTEE 





1(800)824-2936 


In California: 1(800)662-6111 
Fax Orders: 1(818)960-2926 





12803 Schaberum Ave , trwindale, CA 91706 
Inquiries: (818)338-5959/ Technical support: (818)B14-2367 
Sales’ Mon-Fri 7a.m to 6p.m./Sat 1Da.m to 3p.m PST 
VISA, MC, American Express, personal and cashier's 


checks and P0.s welcome. 
scum Leap ltartit bil i ions lg pais! ruc NOTES we eee mer (ns reapecton Competes 
Cae My non =e Me 
ser eer ew wth epi ene: 
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First Looks 


The Complete Communicator: Fax, Modem, 
Voice Mail, and Scanner on One Board 


HANDS ON 
by Edward Mendelson 


The Complete Communi- 
cator lets you do almost ev- 
erything you could imag- 
ine doing with a 

telephone, including 

calling up the local pizze- 
ria with a take-out order and get- 
ting a confirmation in return. 

If you happen to own the piz- 
zeria, you can use The Com- 
plete PC’s $899 slot-saving 
communications board in three 
different ways: as a 9,600-bit- 
per-second fax board to send or 
receive copies of your menu, as 
a voice mail system to accept 
telephone orders, and as a 
2,400-bps modem to upload or- 
ders for sauce and cheese to 
your suppliers. 

If you have The Complete 
Hand Scanner or Page Scanner, 
you can plug it directly into The 
Complete Communicator and 
use it to scan your menu for fax- 
ing, graphics editing, or OCR. 
The board also works with Mi- 
crotek Lab, Hewlett-Packard, 
DEST Corp., and Canon USA 
scanners, although these need 
their own boards. 

The Complete Communica- 
tor (or C-Comm) manages to 
squeeze all these functions onto 
a three-quarter-length XT-size 
board with two small daughter- 
boards. The whole system fits 
into a single slot. The board’s 
software offers a clear, integrat- 
ed, menu-driven communica- 
tions system for faxing, voice 
mail, and scanning, and its ex- 
tensive command-line options 
let you create batch files to auto- 
mate anything you can do from 
the menu. 

The fax and voice mail func- 
tions can run in the background, 
and you can transfer binary files 
at 9,600 bps to another C- 
Comm or a Complete PC fax 
board. For ordinary foreground 
communications, you can use 
the BitCom program that comes 
in the package or substitute the 
communications program of 


The Complete Communicator 


combines voice mall functions with 
a 9,600-bit-per-second fax and a 


2,400-bps modam. 














your choice. The program you 
choose appears on the main 
menu. 

The C-Comm voice mail 
functions listed in the manual’s 
diagrams may look hair-curl- 
ingly complicated, but the soft- 
ware makes them almost intu- 
itive, and the context-sensitive 
help is refreshingly detailed. 
The board lets you set up multi- 
ple mailboxes with customized 
greetings, and once it’s set up, 
you can call in from a remote 
telephone to listen to your mes- 
sages, forward them, or even re- 
configure the system. 

The software comes with a 
recording of an anonymous fe- 
male voice that greets your call- 
ers and instructs them to press * 
(star) to listen to their recording, 
6to delete it, 8 toreplay the last 
8 seconds, and onward through 
five more dizzying choices that 
can include transferring to a 
separate mailbox. Fortunately, 
callers can leave a message sim- 
ply by speaking and hanging up. 
You can greet callers with your 
own voice if you don’t like the 
anonymous one. 

Your recorded outgoing 
calls can be sent to one or more 
numbers at any specified time. 
You can ask a recipient to re- 
cord a retum message, a func- 
tion that opens the possibility of 
conducting elaborate conversa- 
tions without ever being on the 
phone at the same time as the 


QEGR Pc MAGAZINE DECEMBER 12, 1989 


person you're talking to. Expect 
to use up to 3.5K of disk space 
for every second of recorded 
greetings and messages. Unless 
you archive messages for later 
use, each mailbox fills a reason- 
able 1- to 2MB. 

The fax functions are essen- 
tially the same as those of The 
Complete Fax/9600, a board 
that was enthusiastically re- 
viewed in the April 11, 1989, is- 
sue of PC Magazine (‘‘PC 10 
Paper: Fax Grows Up’’). You 
can send faxes directly from any 
application by popping up a 
TSR screen and telling the ap- 
plication to print to an Epson FX 
printer. A TSR captures text and 
graphics on the way to the print- 
er and converts them to fax for- 
mat, using a boxy but legible 
font. 

Thankfully, you can config- 
ure any arcane combination of 
hotkeys for the TSR to avoid 
conflicts with other applica- 
tions. Another feature lets you 
forward faxes when you call 
from a remote telephone to your 
voice mailbox. 

The fax-viewing function, 
unlike those that come witb 
many fax boards, uses a menu 
Structure similar to that of the 
rest of the software. You can 
zoom, flip, or rotate any viewed 
faxes. You can print to any 
standard printer, including 
PostScript models. A conver- 
sion menu lets you tum .PCX, 


Dr. Halo, and Windows Paint 
files into fax format and back 
again, and you can also convert 
faxes to TIFF files. Unlike earti- 
er versions, The Complete PC’s 
fax software now lets you print 
speedily in the foreground as 
well as slowly in the back- 
ground. 

Impressive as it is, C-Comm 
has some minor and easily cor- 
rectable flaws. The resident 


__ software eats up 97K of RAM, 


and background 
printing requires an- 
other 110K. Intel Corp.’s 
Connection CoProcessor fax 
board tucks most of its soft- 
ware away into expanded 
memory, and there’s no 
good reason why The Com- 
plete PC can’t do the same. 
In addition, the three-quar- 
ter-length board lacks a speak- 
er, which would let you monitor 
outgoing calls without picking 
up the phone. The manual sug- 
gests that you buy an external 
battery-powered speaker and 
plug it into a connector on the 
board’s bracket. 

Without its two daughter- 
boards, C-Comm is identical to 
the $699 Complete Fax/9600. If 
you own that board, you can up- 
grade it to a C-Comm by adding 
a $99 modem daughterboard 
and a $199 voice mail daughter- 
board. 

Whether you build it by up- 
grading or buy it complete, The 
Complete Communicator is the 
most versatile and impressive 
communications board on the 
market. a 


Bas 
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The Complete 
Communicalor 

The Complete PC, 521 
Cottonwood Dr., Milpitas, CA 
95035; (408) 434-1045. 

List Price: $899. 

Requires: 640K RAM, 4MB on 
hard disk, DOS 3.1 or later; 
graphics adapter needed for 
fax viewing. 

tn Short: A single expansion 
board that combinas numerous 
voice mail functions with a 
9,600-bil-per-second fax and a 
2,400-bps modem. A port for 
one of The Complete PC's 
scanners makes lhis board an 
axtraordinary slot-saver. 
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Breakthrough $899 Offer—Now You Can Drive CD-ROM 
Hitachi cD-ROM drives 


Utit December 31, 1989 Compact Disk Products (CD! % 
2 sah 4 meee eee) retail ($995): Hitachi’s second % 2 4, 
ae 


is packaging the just released third generation Hitachi Gh vee %. 
CD-ROM drive with Microsoft's most popular CD-ROM a fe pete af es aad %, poe 
sofware: fe ees ees 
Package A—For $899, includes Microsoft Bookshelf, anal Cnecnal ee "Wapebaleeed celavied in Oo, 


a coupon to purchase both Microsoft Stat Microsoft — Scptember 1989 is Hitachi's powerhouse for the 




















’ . Fey Pr 
Pack and Microsoft Small Business sed ln pep be mone fa 
Gonsultant for only $50 each, aFREE copy @ HITACHI _ features include § drive daisy chaining, slim vertical or 
of CD-Play Demo and FREE Federal pero eam etearecg _-—«CHO#zontal mounting, and full audio CD capabilities (accessible 
Sek genial sy a a ae AF (retail $295): An indispensable 

i icroso elf (retail : An indispe 
Package B—For $1189 also includes Microsoft collection of writers’ references for word processor users. This is the 

Programmer's Library most popular CD-ROM title published. You get instant access to: The 


World Almanac, Chicago Manual of Style, Bartlett’a Familiar 


YOU SAVE OVER $670! Pacman eT etionary Busnes lf ormation Suess, The US 
° . E ictionary, iness information C8, 
$670 Mucrnatt Sea Pack Zip Code Directory, Houghton Mifflin Spell 


Checker and Usage Alert and more! All Microsoft CD- 
Buy CD-ROM now! CDP sells over 


ROM's are iM resident and include powerful cut and 
200 quality CD-ROM titles for libraries, 2 ei ki hal aga 
schools, legal and medical professionals, 


tcrosoft Stat Pack (retail $125): Now you have easy 

access to the abundance of statistics published by the Fed- 
programmers, and many others. Over 
25 new titles are being published each 


eral Government—census data, business statistics, agricul- 
month. With IBM, NEC, and HP 


tural surveys and much more, plus Microsoft Excel and 
Lotus 1-2-3 spreadsheet files for all tabies. A must for 

announcing new CD-ROM based PC's 

or Mini's, aCD-ROM drive is becom- 


marketers and planners. 
ing as necessary as a floppy drive. 













icrosoft Small Business Consultant (retail $149): 
The most popular publications of the Small Business Ad- 
ministration and Delowte, Haskins and Sells on running 


“OT bolton, : a small business. Answer tax, accounting, legal, al, 
I believe more! than ever that CD. AND financing questions in an instant. A gold mine for 
ROM products willbea major force In businessmen, accountants, and consultants. 


the expansion of the information 


industry.” Bill Gates. Microsoft Eada tae tery ea 


Allthe critics are raving “...a masterpiece of sempli- 
city and function.” PC World, May '89. A com 














CDP isthela specaieed supicli f library (over 20,000 pages) of the latest releases of 
mgest Pp Microsoft's Technical Reference Manuals coveri 

of CD-ROM products in the US. Since 1987, CDP has supplied you with prompt aoe OS/2, Windows MS-DOS,Ce 
service and expert advice...at the best prices. CDP is committed to CD-ROM Ri pega vials 
and it shows. Our Unconditional Guarantee is unmatched. Our FREE Federal & N Bi jude FREE 


Express delivery is an industry first. Call now and tomorrow you will be driving 
these power CD-ROM products. 
CIRCLE R/S #261/DEALERS CIRCLE #523 


1) if FOR ANY REASON you are unhappy with your purchase you may return it within f” 
bY 30 days for a FULL REFUND. 

2) CDP will extend the Hitachi 90 day warranty period to 180 days and, during the warranty f§ 
period, will ship replacement drives overnight. A 





(Order line open M-S, 9AM-9PM EST) 






Fax Orders 212-737-8289 © Inquiries/Free tech. Support 212-737-8400 Compact Disk Products, Inc. 























DEALER INQUIRIES WELCOME yd , 223 Ean Bich im be New York 10028 
FREE CD-ROM: Mail in your order and receive the CD-ROM Source Disk ' y Git) 7 aie 
FREE. Includes demos of many popular CD-ROM products and retails for $89. j 4 end me a FREE COREn cyclopedia of CD-ROM Products 
Federal Express delivery free for phone/fax orders within contineneal US. only personal check money ordet enclosed 


Charge my (circle one) American Express Optima VISA 
MasterCard Diner's Club 


5 Please send the package I’ve checked below. as 
D Package “A'-Complete Hitachi CD-ROM drive kit (internal or stand-alone) sf 
plus Bookshelf and CD-Play Demo (inciudes a coupon to purchase both Stat \ 
Pack/Small Bustness Consultant for $50 each) for only $899! 

Cl Package “B’-Complete Hitachi CD-ROM drive kit (internal or stand-alone) 
plus Bookshelf, CD-Play Demo and Programmer's Library (includes a coupon to 
purchase both Star Pack/Smuall Business Consultant for $50 each) for anly $1199! 
Please send the following drive configuration with my order: 
O Stand-alone Hitachi CD-ROM drive; Selece O PC/XT/AT/386 
or Cl Microchannel (add $100) 
C1 Internal Hitachi CD-ROM drive (PC/XT/AT/386 Only) ‘ 





exp. date 
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First Looks 


Cumulus 386SX Puts 
386 Power into Old ATs 





When it was first introduced, 
Intel Corp.'s 80386SX proved 
the greatest tease since the first 
Hollywood cliff-hanger. Could 
this unassuming little sliver of 
black epoxy save all the ATs in 
the world from certain obsoles- 
cence? Could it give CPR to 
brain-dead 286 computers? 


The quick answer was a 
heartbreaker: the 386SX was 
hot pin-compatible with the 
286. Fora year we've lived with 
promises of adapter boards that 
would put the 386SX in ATs. 


Finally, the first has arrived, the 
$595 Cumulus 386SX card. 


Plug it in and your old AT or 
286-based PS/2 (Model 30/286, 
50, 55, or 60) moves to the head 


of its class. The card will allow 


your machine to understand 32- 
bit 386 instructions, open up a 
new world of software, add ad- 
vanced memory management, 
and fully implement the 386's 


PC 







performance. 


The 80396 Instruction Mix benchmark test 
times @series of tasas specific to the 80385 
chip Since this test shows how the CPU 
operatas in the context of the bua, 
Proceséor, system memory. and 
motherboard architecture, @ fester time 
means better overall computer 


The Conventionel Memory benchmark 
test measures Ine read/write speed of the 
first 640K of memory Slower relative times: 
can indicate the presence af mamory wait 
states of memory chips rated at slower 
access speeds 


The OOS File Access (Smell Records) 
benchmark tast times disk throughput as a 
result of mechanical disk drve speed, hard 


Performence Times 
(Timea given m seconds} 






IBMPCAT(@MHz) 


N/A—Not applicabte 





virtual 8086 mode. That means 
multitasking with 386 operating 
environments, moving TSR 
programs to high memory, and 
running the latest versions of 
386-only programs. 

The Cumuius 386SX card is 
a 2.5-inch-square board that 
hosts two sides full of surface- 
mount chips (including the Inte] 
386SX microprocessor) and a 
socket waiting for a 387SX nu- 
meric coprocessor. Available to 
fit both Pin Grid Array sockets 
in IBM machines and Plastic 
Leadless Chip Carrier sockets in 
Compags and other compati- 
bles, it plugs easily into place. 

You won't spend more than 
10 minutes setting up the Cumu- 
lus card. The company includes 
an automated program to install 
the board's driver software for 
DOS and OS/2 as well asa 
memory management driver. 

The chip on the Cumulus 
386SX card can run at either 
twice the speed of the host com- 
puter or at its normal operating 


BENCHMARK TESTS: CUMULUS 386SX 


Slow ATe will experience a elight periormence increase because of 
the 386SX chip's 16-MHz clock speed, but since memory end 
bus speed remain unchanged, throughput won't double. Faster 
machines will force the 386SX to run at their standard pace. 
Unlike 386-based accelerator cards, the Cumulus 386SX 
card has only minor effects on disk and video 


Relelive Times 
(Compaq 
386S = 100) 


ae 


disk controller function, and bus speed 
The test is performed without software 
disk caching Fast times are 
advantageous for programs that work 
with meny short segments of daia. 


The DOS File Accese (Lerge Records) 
benchmark test times disk throughput as 


60366 
Instruction Mix 


Conventional 
Memory 


1.40 — 


NA 
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speed, as long as the chip's op- 
erating frequency docs not ex- 
ceed its 16-MHz rating. 

Don’t expect a tremendous 
performance increase, howev- 
er. While standard 8-MHz ATs 
will show slightly increased 
performance results because the 
microprocessor marches dou- 
ble-time, faster machines will 
force the 386SX to run at their 
standard pace. Unlike 386- 
based turbo boards, the Cumu- 
lus 386SX has only minor ef- 
fects on disk and video 
performance. Overall, expect 
the feel of your system and its 
performance to be unchanged 
after installing the Cumulus 
386SX. 

But drop in a 387SX to re- 
place the native 287 and the sit- 
uation changes. The 387SX, a 
more efficient design, runs 
about five times faster than its 
287 predecessor. 

Adding the 387SX compli- 
cates the simple plug-in installa- 
tion, because a $100 cable must 
be run from the 287 socket to the 
387SX board. This cable is re- 
quired to accommodate 387 sig- 
nals not used by the 287. 

Performance is not the pri- 
mary reason for buying the 
386SX. Memory management 
is. Once the 386SX card is in 













@ result of mechanical disk dive speed, 
hard disk controlier function, and bus 
apeed This test minimizes the effect of 
smsil hardware caches on disk 
subsysiem performance ft ts performed 
without software disk caching Fest 
times ore advantageous when large 
files are ipaded 


DOS File Access 
(Smait Recorda) 


DOS File Accase 
(Large Recorda) 





72.66 18.90 
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Cumulue 386SX 

Cumulus Corp., 23500 
Mercantile Rd., Beechwood, 
OH 44122; (218) 464-2211. 
List Price: $595. 

Requires: IBM AT; IBM PS/2 
Model 30/286, 50, 55, or 60; or 
Compaq Deskpro 286. 

in Short: A smell circuit board 
that replaces an 80286 
microprocessor with an 
80386SX to add the memory 
management, 32-bit instruction 
handling, and virtue! 8086 
mode of the 80386 
microprocessor to 16-bit 
computers. 
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your AT, you can use all the 
clever software written for 
386s, including Qualitas's 386- 
to-the-Max and Quarterdeck 
Office Systems’ QEMM. How- 
ever, the Cumulus memory 
management driver duplicates 
so many of the functions of 
these utilities that you might not 
need them. 

The 386SX ran all the 386- 
Specific programs we tried and 
did not interfere with OS/2’s op- 
eration on the Model 60. It’s 
also compatible with Unix (ex- 
cept Xenix 286 on Compag plat- 
forms). As with all 386 

memory managers, the 

Cumulus memory driv- 
er had to be defeated to 
tun Windows/386. 

The one nagging 

problem with the 
386SX card is shared 
by any plug-in mi- 
croprocessor replacement 
board—that the assembly is 
somewhat taller than the chip it 
replaces and may interfere with 
expansion boards in slots that 
extend over the chip socket. By 
itself, it stood tall enough to 
block one slot in the Model 60. 
Add the 387SX extension and it 
may block three. Because of 
their differing microprocessor 
placements, however, ATs and 
Compags don't suffer from this 
problem. 

For all its complexity, the 
386SX card is essentially invisi- 
ble once installed. And that’s its 
greatest asset. If you want to run 
tomorrow's software on yester- 
day's computer, get a Cumulus 
3868X. a 


Northgate 
Slims 
Down! 


Slimmer. Trimmer. The world’s smallest 386, standing not even 


as tall as America’s favorite diet cola. Obviously Northgate has 
lost a few pounds. 


At least in the 386/20 pictured above. But it hasn't lost anything else. 
How do we pack a 20 MHz real 386 system with a 40 MB hard drive 
into this space saving, smallest 386 ever introduced? 


We do it. 


It comes with a VGA monitor and all the usual Northgate guarantees. 


Slim price too: $2.399.00 for the entire system. Let's see the 
competition match this. 


Come to think of it...there is no competition. This is one of a 
kind. A Northgate original. If you're thinking of slimming down, 
call 1-800 548 1993, and we'll tell you more about it. 


Of course we still make the bigger 386. It's up to you. 


Northgate Computer Systems: regular or diet. 


bg oer 
72h 7 2A 
’ NORTHGATE COMPUTER SYSTEMS, INC. 
13705 First Avenue North 


Plymouth. Minnesota 55441-41000 
1-800 548 1993 


diet Coca-Cola diet Coke and the Dynamic Ribbon device are registered trademarks ol The Coca-Cola Company 
©1989 FREBERG LTD /NORTHGATE COMPUTER SYSTEMS Inc. 
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Instantly Switch Dee area 
Between up to 

100 Programs 

& Files. 





Pop Up Programs and Files, Fast and Easy to Install and Use; 

Free TSR Memory, Share Data Give Your PC OS/2 Features Today! 

Switch-It automatically lists up to 100 of your © Instant access to all your programs via simple menu 

commonly used programs in a menu customized for © Run and switch between 100 programs, all in 640K 

your PC. You start your programs by simply © Word process or spreadsheet several 

pointing to them on the menu. Then, files at once 

whether you're in the middle of 1-2-3, © Free up all memory used by TSRs 

Word Perfect or dBase, a key-stroke © Takes advantage of all available memory 

Moves you instantly to another program © Transfer text or numbers between programs 

or file. Then back, or switch to another. © Requires only 22K of RAM 

And another. © Recall, edit and execute DOS commands 
Forget save/exit/load/restore. Forget ® Automatic installation searches your hard 

wasted time staring at a blank screen. disk and builds a menu of popular programs 

Easily move data between previously O Word Fer tect 4] is © Run multiple DOS applications under OS/2 

incompatible programs without retyping. © Mix text and graphics programs 

You'll pay for Switch-It in saved time © Works with all popular programs 

the first week you use it! © Supports CGA, EGA and VGA graphics 
Switch-It uses your hard disk or © No learning, installs in under one minute 

EMS memory for swapping. You have © Network compatible 

full memory (up to 600K) available for © Requires IBM PC or compatible, MS-DOS 2.1 

every program, even if you have only 640K and above, minimum 256K RAM. 


of RAM, and your memory-resident programs run free, 


in zero RAM! No more TSR conflicts or crashes. Or der Toll Fr ee 1-800-848-0286 


SPECIAL OFFER eam EEL ae $79.95 





Plus Free ET-Phone ($49 value) pee 
Shipping & Handling (Overseas $15.00) ____+ $5.00 _ 
95 INTRODUCTORY MA residents add 5% sales tax aera a, 
e = PRICE ou ail 
O Check encl. OOM/C 0 Visa Card No. 
Signature — EE eee 
FREE ET-Phone™ with Switch-It purchase Nene 
Every imaginable phone function for your PC. Auto-dial, speed- 
dial, redial, long distance, call logging and notes, dBase file Company 
format. Over 2000 buill-in phone numbers for airlines, hotels, Address 
major companies. Prints labels, supports all phone services, City/St./Zi 
many utilities. $49 if purchased separately. ad ataly 
—————————————EE————————— 
Switch- hand ET: Phone are trademarks of Better Software Technology, Inc, For Technical Information Call: 508-879-0744 


BETTER SOFTWARE TECHNOLOGY, INC. 55 New York Ave., Framingham, MA 01701 
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SpeedkKit Cache Controller for ATs: 
Tricky Installation, Faster File Access 


HANOGON 
by Edward Mendelson 


Western Digital Corp.'s $225 
SpeedKit, a hard disk controller 
replacement, lets anyone who 
owns an ordinary AT anda 
standard ST-506/MFM hard 
disk join the speed-is-what- 
matters school of computer de- 
sign. The SpeedKit comes with 
a small hardware cache that 
holds 13 sectors of data and lets 
the controller handle the high 
transfer rate needed to support a 
1:1 disk interleave. 

With a I:1 interleave, the 
controller can read all the data 
on a track in a single rotation. 
The standard AT controller can 
handie only a less efficient 3:1 
interleave. In the PC Labs 
benchmark tests, the SpeedKit 
read data twice as fast as the 
standard AT model, although 
that speed level will only occur 
with highly disk-intensive ap- 
plications. 

You can pull out your stan- 
dard AT controller, drop in the 
SpeedKit, and hook up your 
floppy disk drives and two hard 
disks, but you won’t get any no- 
ticeable benefits until you 
change the hard disks’ inter- 
leave to 1:1. This is when the 
trouble begins. If you have a 
utility that can reset the inter- 
leave of an MFM disk without 
forcing you to back up and re- 
Store your files, you can pro- 
ceed without hinderance. 

If you don’t have such a pro- 
gram, you need to use a destruc- 
tive low-level format program. 
Even if you received one with 
your computer, it may not sup- 
porta I:1 interleave, and you’ ll 
have to use the program that 
comes with the SpeedKit pack- 
age. It isn’t a program for the 
fainthearted. 

First, all files on your disk 
will be destroyed and will have 
to be restored from your back- 
ups after you run FDISK and 
DOS’s FORMAT. Second, 
Western Digital seems to have 


gone out of its way to make the 
job difficult. The controller, 
which has no BIOS, 
isn’t smart enough to 
read the disk manufac- 
turer's table of bad sec- 
tors, so you have to 
type in the list—very 
carefully. Unless you have 
a Standard 20MB IBM 
hard disk, you have to type 
in the correct number of 
cylinders, heads, and sectors 
per track and the precompensa- 
tion value for your disk. 

What? You don’t know your 
disk’s precompensation value? 
Western Digital’s manual 
doesn’t provide the value for 
any standard 1BM-supported 
drives; it suggests that you con- 
sult your computer manual or 
dealer. If necessary, the figures 
you need for IBM and Compaq 


drives can be found in the man- 
ual that comes with The Norton 
Utilities—Advanced Edition, 
Version 4.5, 

If all this leaves you feeling 
dizzy, you may decide that 
speed isn’t all that matters. a 


Invisible RAM Manages 
Shadow RAM for 286- and 


386-based PCs 


by Ray Duncan 


For $39.95, Invisible Soft- 
ware’s Invisible RAM provides 
the same memory management 
capabilities as the vendor's In- 
visible Network without all the 
required software and hard- 
ware. The program increases 
the amount of memory available 
for DOS applications, TSRs, 
and device drivers by utilizing 
the shadow RAM that is avail- 
able on certain types of mother- 
boards. 


Ordinarily, shadow RAM is 
mapped at the same addresses as 
the ROM BIOS; during system 
initialization, the machine code 
of the ROM BIOS is copied 
from (relatively slow) ROM to 
(relatively fast) RAM so that it 
will execute more quickly. [n- 
visible RAM recovers the shad- 
ow RAM and maps it at address- 


es that don’t overlap the ROM 
BIOS’s modules, allowing it to 
be used for the execution of oth- 
er programs. 

Invisible RAM is simple to 
install and use. The first step is 
to install SHADOW.SYS, a 
special device driver that man- 
ages the shadow RAM, using a 
DEVICE= statement in the 
CONFIG.SYS file. When it is 
loaded, SHADOW. SYS takes 
control of the shadow RAM 
from the ROM BIOS and front- 
fills the conventional memory 
area up to the base of the first 
video refresh buffer—leaving a 
maximum of 736K available for 
DOS applications. 

Two other Invisible RAM 
utilities, LSHADOW.SYS and 
LSHADOW.COM, can then be 
used to load other device drivers 
and TSRs into the remaining 
shadow RAM, using additional 
commands in the CON- 











— 


~ SpeedKit can readallthedataona — 
track ina aingia rotation. 


List Price: SpeedKit, $225. 
Requires: Standard AT-type 
ST-506/MFM hard disk. Western 
Digital Corp., 2445 McCabe 
Way, Irvine, CA 92714; (714) 
474-2033. 
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FIG.SYS and AUTOEXEC 
.BAT files. 

Invisible RAM is undisputa- 
bly a niche product. It works 
only on PCs based on the Chips 
and Technologies NEAT or 
AT/386 chip set, and you must 
trade the performance improve- 
ments ordinarily gained by 
shadowing the ROM BIOS for 
the advantages of having more 
RAM available for your appli- 
cations. 

Invisible RAM is a simple, 
economical, well-documented 
product that allows you to un- 
veil some of your PC’s hidden 
resources, and it provides some 
of the same capabilities found in 
more-expensive memory man- 
agers, such as the All Charge- 
card, QEMM-386, or 386-t0- 
the-Max. a 
List Price: invisible RAM, 
$39.95. Requires: 80286- or 
80386-based PC, Chips and 
Technologies NEAT or AT/386 
chip set, 1MB RAM. invisible 
Software Inc., 1165 Chess Dr., 
Suite D, Foster City, CA 94404; 
(415) 570-5967. 
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sometimes, you 
just can't copy 
an original. 


With over 500,000 
installations worldwide, 
Carbon Copy Plus™ is the 
leader in remote PC commu- 
nications software. In fact, 
Carbon Copy Plus is used by 
twice as many people as 
any other remote software. 

Why? Because Carbon 
Copy Plus is ideal for remote 
support, troubleshooting 
and training. With it, you 
can fix software problems 
over standard telephone lines 
from any remote location. 
The result is substantial 
savings in travel time 
and expense. 

Carbon Copy Plus lets 
you access and control a 
remote PC to train a user or 





collaborate on a project. 
Both users view the same 
screen and keyboard input. 

Its unique universal 
graphics translator converts 
incompatible graphics for- 
mats. Original CGA and VGA 
graphics images can now 
be replicated as EGA and 
Hercules images. What an 
original idea! 

What's more, Carbon 
Copy Plus has become the 
#1 support tool for 
businesses with multiple 
locations to manage. 


Carbon Copy Plus. 
You can’t copy an 
original. 


Our name is Carbon Copy Plus, 
nothing else is remotely close. 


al 


il 


For more information call or write: 


Microcom Software Division 500 River Ridge Drive Norwood, MA 02062 617-551-1999 
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<< New&Improved 


News of Announced Products and Upgrades 


Lightweight Laptops Sport 
Backlit LCD Screens 





Both the Toahiba T1000SE and the TI TravelMate LT286 Model 12 
weigh under 7 pounda. 


Weighing in at 5.9 pounds, the Toshiba 
TLOOOSE shares some features with its light- 
weight namesake, the T1000, such as an 
80C86 processor and a battery-backed RAM 
disk. The $1,699 TIOOOSE, from Toshiba 
American Information Systems, will be 


Cyrix Math 
Processor Boasts 
Ten Times the 
Speed of 80387 


= NEW 


The FasMath 83D87, a CMOS math co- 
processor from Cyrix Corp., implements its 
floating-point primitive operations in hard- 
ware rather than in a microprogrammed se- 
quencer, resulting in a claimed tenfold in- 
crease in performance over the Intel 80387. 
Fully software and pin compatible with In- 
tel’s 80387 chip, the unit performs 5.5 
MFLOP, according to the company, and is 
available in 20-MHz ($745), 25-MHz ($925), 

and 33-MHz ($1,200) models. 
Each version of the processor utilizes a 
CONTINUES ON PAGE 54 


available at the beginning of 1990. It sports a 
CGA-compatible backlit LCD screen that dis- 
plays up to 25 lines of 80 characters or 640- 
by-400 bitmapped graphics, runs at 9.54 
MHz, and incorporates a 1 .44MB floppy disk 
drive. The standard IMB of RAM can be ex- 
panded to 3MB by adding a IMB or 2MB 
memory card ($699 and $1,199, respective- 


ly). The removable battery pack has a claimed 
life of 2.5 hours and a recharge time of 4 
hours. DOS 3.3 is in ROM, and an AutoRe- 
sume feature allows the user to replace the 
battery without having to leave the software 
application first. 

Higher up on the price/power scale, Texas 
Instruments’ 6.7-pound TravelMate LT286 
Model 12 is one of the first products to offer a 
12-MHz 80C286 chip and a 20MB hard disk 
drive running in a notebook-sized laptop. At 
$4,599, the LT286 Model 12 boasts IMB of 
RAM and a CGA-compatible backlit su- 
pertwisted LCD screen. Applications are 
loaded off ROM cards. The machine also in- 
cludes DOS 3.3 and LapLink Plus in ROM. 
System memory can be expanded to up to 
4MB, anda snap-on |.44MB 3.5-inch floppy 
disk drive is available for $299. A ‘‘sleep’” 
mode powers down the hard disk when the 
unit is idle. 

List Price: Toshiba T1000SE, $1,699. 
Toshiba America Information Systems Inc., 
Computer Systema Division, 9740 Irvine Bivd., 
Ivvine, CA 92718; (714) 583-3000. 
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List Price: Texas Instruments TravelMate 
LT286 Model 12, $4,599. Texas Instruments 
Inc., information Technology Group, P.O. Box 
202230, ITG-001, Austin, TX 78720; (800) 
527-3500. 
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HOT PROSPECT 


IN FOCUS SYSTEMS’ PROJECTION PANEL 
SHOWS TRUE COLORS 
While laptop manufacturers race to perfect color LCD displays, In Focus Systems has 
already incorporated such technology into its latest projection panel, the 480C PC 


Viewer. 


Capable of projecting a total of eight colors—black, white, cyan, magenta, green, 
yellow, red, and blue—in VGA resolution, the panel allows real-time presentations de- 
veloped on IBM PCs and Apple Macintoshes to be projected onto a wall or screen with 


an overhead projector. 


The panel utilizes neither the thin film transistor (TFT) nor the double supertwisted 
nematic (DSTN) LCD technologies currently popular with developers, opting instead 
for a proprietary, CMYK subtractive system manufactured jointly by In Focus and Kyo- 
cera of Japan. The $4,495 unit features a built-in temperature compensation system and 
a multispeed fan to eliminate contrast loss and optimize response time. A rotating palette 
enables users to manipulate the color display and to select color mapping. 

List Price: 480C PC Viewer, $4,495. In Focus Systems, 7649 SW Mohawk St., 
Tualatin, OR 97062; (800) 327-7231, (503) 692-4968. 
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New & Improved 


Cyrix Math Processor 


CONTINUEO FROM PAGE 53 

full extended, double-precision, IEEE-754- 
1985 architecture using an 80-bit internal for- 
mat for storage and computation. All 117 
floating-point instructions of the Intel 80387 
are implemented, and computations are per- 
formed to 91-bit internal accuracy. 

The FasMath chip contains eight data reg- 
isters, which are accessed in a stacklike man- 
ner. A control register and a status register are 
also provided. 

Packaged in aceramic 68-pin package, the 
processor dissipates 35 milliwatts of power 
and runs in an automatic idle mode when not 
executing floating-point instructions. 


Cyrix’s FasMath 





List Price: FasMath 83D87-20 (20 MHz), 
FasMath 83087-33 (33 MHz), $1,200. 
Corp., P.O. Box 650118, Richardson, TX 


750885; (214) 234-8387. 
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IMPROVED 


EZPATH Module for Systat/Sygraph—A structural modeling program designed for use 
with the MS-DOS version of Systat/Sygraph, EzPATH incorporates a range of methods end 
models (including muttitrait/multimethod models, component analysis, simultaneous equa- 
tion models, confirmatory factor analysis, and latent variable models) and has an inferential 
statistical basis for evaluating model fit. Model variables do not have to be classified into 
types, and the path diagram does not have to be translated Into a set of linear equations. 
Changes to models may be made without exiting the program, which means that EzPATH 
output can be modified and then fed back into the programas Input. EzPATH retails for $150 
and requires 640K RAM. Systat Inc., Evanston, Iil.; (312) 864-5670. 


Headroom, Version 2.0—Version 2.0 of Helix Software Co.'s memory manager and 
application-contro! package now boasts a simplified, menu-driven installation routine, as 
well as a fully functioning cut-and-paste option that works between any two applications or 
TSRs or combinations thereof. In addition, device drivers that take up less than 64K can be 
awapped to expanded memory. On-board fax programs, which normally sit in RAM and walt 
for Incoming calls, can also be swapped to expanded or extended memory, or to ahard disk, 
and wait there instead. When a call comes in, Headroom automatically swaps the fax 
program back Into RAM by swapping out the present application. Headroom, Version 2.0, 
retails for $129.95. Current registered owners can obtain the upgrade for $30. Headroom 
Network Extensions, which provides support for swapping LAN-based products, is available 
for $54.95. Helix Software Co. Inc., Briarwood, N.Y.; (800) 451-0551. 


Andrew Tobias’ Checkwrite Plus, 
Version 1.1-—The latest version of 
MECA Ventures’ budget and check- 
book management program includes. 
the CheckFree electronic payment 
system, which allows users to pay 
their bills on-line. Checkwrite Plus 
automatically dials the CheckFree 
Processing Center and transmits all 
pertinent payment Information. To 
receive an identification number that 
will allow access to the service, 
Checkwrite Pius users must register 
through CheckFree Corp., whose 
monthly service charge Is $9.00. 
Andrew Tobias’ Checkwrite Pius, Incorporating CheckFree, Andrew Tobias’ 
Version 1.1, retails for $49.95; Checkwrite Plus, Version 1.1, enables users to 
CONTINUES ON PAGE56 pay thelr bills electronically. 
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83D87 processor 
Offera an alternative 
to the Intel 80387. 


$745; FasMath 83D87-25 (25 MHz), $925; 


Quantity discounts are also evailable. Cyrix 





Micrografx XPort 
Converts Graphics 
Across Formats 


Micrografx XPort helps alleviate the prob- 
lems of swapping graphics files among appli- 
cations by giving users the means to convert 
between most major formats, including those 
that are object-oriented. 

The $395 package, which runs under 
Microsoft Windows, supports .CGM, .GEM, 
-DXF, .DRW, and Macintosh PICT! and 
PICT2 files. According to Micrografx, add- 
on modules for IGES, GDDM, TIFF, and 
-PCX files will be added in early 1990. 

Micrografx XPort also includes 3 ‘‘batch’’ 
utility that allows users to select a variety of 
incompatible files and process them ss a 
group. A translation log records any errors 
encountered during the conversions. 

List Price: Micrografx XPort, $395. Requires: 
DOS 3.0 or latar, Microsoft Windows (runtime 
version Included). Micrografx Inc., 1303 E. 
Arapaho Rid., Richardson, TX 75081 ; (800) 
272-3729, (214) 234-1769. 
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Slidemaker Supports 
DOS, Windows, Mac 


NEW 


FilmPrinter Pius, Mirus Corp.’s desktop 
digital slide-making system, runs on both 
Macintoshes and DOS-based PCs. The unit 
employs digital technology for the data inter- 
face, dot positioning, and dot recording, ef- 
fectively eliminating all analog phases of the 
recording cycle, according to the company. 
FilmPrinter Plus requires a software driver 
specific to the host platform; Mirusimage- 
Mac, Mirusimage-DOS, and Mirusimage- 
Windows cost $395 each. 
List Price: FilmPrinter Plus, $5,995. Mirus 
Corp., 4301 Great America Pkwy., Santa 
Clara, CA 95054; (408) 980-9770. 
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Touchbase Adds 
MNP5 Modem to 
WorldPort Line 


The WorldPort 2400/MNP portable external 
modem, which supports the MNP Class 5 er- 
ror-correction protocol, weighs 7.5 ounces 
(including battery) and measures just 1 by 

CONTINUES ON PAGE 58 





QUATTRO| Lotus 1-2-3° 
PRO? |} v2.2 v30 
PUBLISHING 
3-D Graphs Jv 
Built-in draw package | Zain ol 


nat ctiwevo |v | v[ 
rr a 


Print graphs & spreadsheets 
side-by-side Jv Vv 


CONSOLIDATION 
Multiple spreadsheet windows J Jv 
Multipage consolidation | al eee 


tonarnimosesnmn |v | |_| 


Spreadsheet 
Capacity (NSTL) ** 


melt [se 
1Mb RAM 
Fay SES 


“Clip art from PicturePaks™ by Marketing Graphics Inc. (MGI)°*NSTL (National Software Testing 
Labs) measured spreadsheet capacity by counting how many years of data could be added to a 
spreadsheet. Large numbers mean greater capacity. Performance for v 2.2 is with Altways attached. 
°**Based on suggested retail prices as of October, 1989. 





THE BALANCE OF POWER: QUATTRO’ PRO 


BORLAND’S NEW SPREADSHEET 





“QUATTRO PRO seems to do the impossible: It 
maintains compatibility with 1-2-3; adds func- 
tionality that no version of 1-2-3 has and still runs 
large spreadsheets in 640K.” 

PC WEEK, September 4, 1989 


“Borland squeezes such features as multipage 
consolidation, advanced linking, and live graphics 
into a package that runs on 512K systems with its 
Virtual Real-Time Object-Oriented Memory 
Manager (VROOMM) technology.” 
InfoWorld, September 4, 1989 


QUATTRO PRO, with a unique balance of power, does 
both advanced publishing and multipage consolidation. 
Lotus 1-2-3’s Release 2.2 cannot do both. Neither 
can their Release 3.0 (see comparison chart). 
QUATTRO PRO is compatible with 1-2-3 It comes 
with a built-in draw package, clip art library* and 
Bitstream® typefaces for presentation-quality output. 
QUATTRO PRO does it all today. 
Publishing. Consolidating. Presenting. 
Call 800-331-0877 for a FREE trial version, demo 
disk, or upgrade information. 


BORLAN D 


\VROOMM is a rademart and Qustvo & a registered vaderart of Borland inemasonet bn. Copyight ©1989 Al ngfts reserved Bort PO Bar 660001, 1800 Green His ned. Scots Valley, CA 95066-0001 Tet (608) 438-8400 AR ngfes reserved 61 1321 
CIRCLE 377 ON READER SERVICE CARD 








ONG 
into a plotter 


Imagine your present printer turning 
out crisp, high resolution plots while 
you continue to work, without inter- 

““ption, at your PC. 
The EOgraph Plus add-on board 
lets you do that, andmore. tis 
You have total control over eight — 
different line widths, and as ma 
colors as your printer offers." - 
You can produce drawings feet . 
long, and longer, in any carriage width. 
How about multiple on ba, &., ae 


automatic ae a of t 
Yes, the BOgraph P sa 
too—with my ve — 


Think of it! Using Piel any 
CAD or graphics program, you can 
work at your PC while your printer 
generates plotter-quality drawings with 
nearly incredible detail. 

Best of all, you get all of this 
without the headaches, or expense, of 
baby sitting a plotter. 

Thousands of users agree: 

No other PC add-on can increase 
your productivity, or pay for itself so 
quickly, as the EOgraph Plus. 

It may sound too good to be 
true, until you call for the facts, toll- 
free, at 1-800-548-5780. 


wacoue pl EOgraph 









New & Improved 


IMPROVED 


CONTINUED FROM PAGE 54 
registered owners can upgrade to the new version by calling (203) 222-9150. MECA 
Ventures Inc., Westport, Conn.; (203) 226-2400. 


Three New Aristocad Upgrades—Aristocad has introduced upgrades to three of its 
display-enhancement packages: The Soft Kicker, The Soft Kicker Plus, and ExcelMore. 
Version 2.0 of The Soft Kicker, the company's EGA/VGA dispiay-enhancement package for 
Ventura Publisher, features an extended Magview box, which appears when the user Is 
working in reduced mode. In Version 2.0, the Magview box can be scaled both horizontally 
and vertically and can be moved to other locations on-screen. The Soft Kicker Pius, Version 
2.0, an upgrade of the utility that works with Ventura Publisher, Microsoft Windows, and 
GEM applications, now supports Microsoft Windows/386. Both upgrades also Include an 
800-by-600 color display driver and support for DESQview 386. Finally, Version 2.0 of 
ExceiMore supports Windows/386, as well. Version 2.0 of The Soft Kicker retails for $99; 
current users can obtain the upgrade for $35. Version 2.0 of The Soft Kicker Plus retails for 
$139, with upgrades available for $35. ExceiMore, Version 2.0, retalls for $99; upgrades are 
$10. Aristocad Inc., Milpitas, Calif.; (408) 946-2747. 


Project Scheduler 4, Version 
2.0—The upgraded release of Sci- 
tor Corp.’s project management 
package offers several new multi- 
project options and support for 
expanded memory. Version 2.0 
supports up to 2,000 tasks per proj- 
ect and 500 resource definitions; an 
unlimited number of task links and 
resource assignments can be made. 
Up to 500 independent projects can 
be loaded for multiproject manage- 
ment. Furthermore, the size of the 
Network Chart has been increased 
by 50 percent to accommodate the 
larger project capacity of the up- 
grade, and the package also In- 
cludes a new Resource Allocation report that provides full cross-project resource reporting 
for selected resources. Enhancements to the package’s scheduling capabilities Include an 
Update Progress function, expanded Gantt Chart customization features, and an import/ 
export utility that supports batch-mode operation. Furthermore, screen and report prefer- 
ences can be saved and recalled, and printer and plotter selections can be changed directly 
from the program. Project Scheduler 4, Version 2.0, retails for $685. Current users can 
upgrade from Version 1.5 for $70 (pius $5 shipping inside the U.S.). Those who purchased 
Version 1.5 of the program after July 1, 1989, can receive the upgrade free of charge. Scitor 
Corp., Foster City, Calif.; (415) 570-7700. 
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in Project Scheduler 4, Version 2.0, the Network 
Chart accommodates up to 500 projects. 


C Tools Pius, Version 6.0—An updated library of functions for Microsoft C users, Version 
6.0 of C Tools Plus, from Blaise Computing, offers programmers an assortment of new 
routines for developing C-based applications, including virtual, stackable menus and 
windows with full mouse support and optional drop shadows; multiple virtual pop-up help 
screens; a single function call that can move, resize, and promote a window or menu to the 
top of the stack; the ability to update covered windows automatically when they are written 
to; support for EGA, VGA, and MCGA text modes; and support for Enhanced-style 
keyboards. Programmers who need to integrate mouse support Into windows and menus 
can take advantage of special routines to detect clicks and double-clicks and to adjust the 
timing with which the clicks are sensed. Furthermore, functions written in C can be installed 





arg ee Plus’ ce a so that they will be called whenever certain mouse actions occur. C Tools Plus, Version 6.0, 
| Eotron Corp / 121 Westpark Road / Dayton, OH 45459 ' retails for $149. Current owners can obtain the upgrade for $45. Blaise Computing Inc., 
i Please send information and independent test reports to: s 1 Berkeley, Calif.; (415) 540-5441. 
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BORLAND’S PARADOX 3.0 






rned 
“Torture testing at PC ~ _ ls A 
up a clear wmmner amo ee so 


databases: Paradox 3.072 PcMa 









EDITORS’ 
CHOICE 


} September 26, 1989 
Paradox 3.0 











When we win, you win. And that’s and presentation-quality graphics 
just happened again. make you a Winner— 

PC Magazine tested 6 dif- whether you're a single 
ferent multiuser data- user or on a network. 
bases to find out how And that’s just the 
well they perform beginning of 
in network Paradox database 
environments. power. 

Paradox® 3.0 was And you can 
the clear winner. . try the winner, 

And you're the before you buy 
clear winner because the winner. 
there’s no confusion | Call 800-345-2888 now 
about which multiuser oe for your Trial Version of 
database to buy. Paradox 3.0. For only $9.95. 


Paradox 3.0’s record-locking, 
automatic updating, “Query-by- 
Example,” instant graphs, BORLAND 


CODE: MX04 | Paradox 1s a regestered trademark of Bortand international, inc. Copyright ©1989 Borland intecnahonal, inc All rights reserved. PC Magamme copynght ® 1989 Zill Commerecatons Company Bl 1337 
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PostScript | 
Laserjet 


Without PostScript capabilities, the HP ae is 
a magnificent, underutilized machine. In most offices it 
chugs. Now, in every office, it can fly. 

With PreScript™, the exciting, new software package 
from POC, you can turn your LaserJet into a PostScript 
printer—without the high cost, the inconvenience, or 
the speed degradation of other upgrade solutions. 

ONLINE PRINTING & PREVIEW 

Only PreScript gives you online printing, letting you 
print without exiting your application. Only PreScript 
gives you WYSIWYG preview capability, so you can see 
your document on the screen exactly as it will print. 
Only PreScript gives you full page graphics without 
a printer memory requirement. < J 








OWE 
. Or 


‘optional inte 






PreScript interface card is available for use with the 
LaserJet Series II. 

Plus, you get unlimited scalable, rotatable fonts 
along with all of the PostScript special effects, includ- 
ing support for powerful grey scale generation, charac- 
ter path, complex clipping, arbitrary image scaling and 
rotation, and curve drawing with flatness control. 

PreScript requires no expensive printer controller. 
No extra printer memory. No external drivers. No soft 
fonts or font cartridges. No hidden costs. 

So make your LaserJet take off for pennies. Power up 
with PreScript: 13 fonts ($195); 35 fonts ($395); 
Fie card ($195). 

System requirements: 286 or 386 PC with 2 MB of extended memory; DOS 3.1 or 


fou’. higher; PreScript also works with the HP DeskJet and other HP-PCL compatible 
And PreScript runs up to five times fas- «Voge. printers. 
ter than other solutions, particularly | ~A 4 Qf Call (201) 808-1900 POC POC 
for graphics intensive pages and G, fl laa or write: 44 Route 46 a 
pages that switch fonts fre- 4 - 1 Pine Brook, NJ 07058 
quently. For even faster Sk FAX (201) 808-9889 
printing, an optional 2 






All product names ave trademarks of their manufacturers. 


“See Us at Comdex Booth A443 CASHMAN” 


| 
yn 


PostScript Performance Without the High Price 
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New & Improved 





WorldPort 2400/MNP 


CONTINUED FROM PAGE 54 

2.75 by 4.8 inches (HWD). According to 
Touchbase Systems, the 2,400-bps modem, 
which costs $499, achieves an effective 
throughput of up to 4,800 bps. Compatible 
with Bell and CCITT protocols, the World- 





WorldPort 2400/MNP 
modem haa four LED indicators, 
Including Carrier Detect and 
low-battery warning lights 


Port 2400/MNP allows telephone connection 
through direct connect and acoustic couplers. 
Other features include Hayes AT com- 
mand set compatibility, auto-dial/auto- 
answer/auto-rate select, and an on-board 
speaker. 
List Price: WorldPort 2400/MNP, $499. 
Touchbase Systems inc., 160 Laurel Ave., 
Northport, NY 11768; (516) 261-0423. 
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HP Offers Adobe 
PostScript 
Cartridge 


= 


Hewlett-Packard has incorporated Adobe’s 
PostScript interpreter into a cartridge for the 
LaserJet IID printer. The $995 cartridge con- 
tains 35 typefaces and gives IID owners ac- 
cess to the 500 typefaces of the Adobe Type 
Library. For single-sided printing, 2MB of 
printer memory is required, 4MB is needed 
for double-sided printing. 

Liat Price: PostScript Cartridge for LaserJet 
IID, $995. Requires: HP LaserJet Series IID 
printer; 2MB printer memory for single-sided 
printing, 4MB printer memory for double-sided 
printing. Hewlett-Peckard Co., 19310 
Pruneridge Ave., Cupertino, CA 95014; (800) 
752-0900. 
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graphic 
waves 


oe 


| of data’ 


Instant —~ 
access to 
charis and 
tables 
showing 
detailed 
demographics, 
history, facts 
and figures. 


Cross-compare 
states or 
regions 
automatically 
with the 
simple touch 
of a key or 








Finally, an invaluable 
resource tool that brings 
the United States into 
better focus. 

Beginning now, busi- 
ness-people, travelers 
and educators will have 
immediate access to a 
single, complete source 
of maps and data 
for every state. And for 
nearly every need. 













Stunning comparative maps 
of the entire country as well as 
regions and individual states. 
Populations, average incomes, 
tax rates, state economies and 
even school enrollments are 
instantly defined. 





“PC Globe” is a registered trademark of 








Also available: PC alts with instant profiles and cross comparisons 


Works with 2BM@® PC/XT(AT/PS2 and compatibles with a minimum of 512K RAM Supports Hercules® monochrome, 
CGA, EGA and VGA displays, DOS 2.0+. -g Single floppy os or rae disk “PC USA” is a trademark of PC Globe. inc. 


Asingle, 
efficient 


source for 
time zones, 
zip codes. 
area codes 
and other 
specifics. 


SS Simple pull- 
down menus 
allow for 
easy access 
to state facts, 
maps and 
charts. 


click of a 
mouse. 
bal aes ‘la aes fled SS) 


oe 








PC USA is a simple 
to use “Electronic Atlas.” 
An instant guide to geo- 
graphical and demogra- 
phical information allow- 

\ si ing businesses an efficient 
Bar charts and graphs sae er gather aie A 
display data on every state at's more, 
ranging from demographics, text and graphics can easi- 
education, employment and | ly be exported to other 
po toler Pe 
electora la, State nistory, 7 
climate information and ‘i Available al Egghead, 
tourist attractions. Electronics Boutique, 

| Software, Etc. and Software 
| City, or call us directly. | 


1-800-255-2789 





Beautiful maps of all 50 

states and Puerto Rico. 

View major natural features, 4435 §. Rural Rd., Suite 5-333 
elevations and locations of Tempe, Arizona 85282 
each state's largest cities. 


(602) 894-6866 
Facsimile (602) 968-7196 


for 177 countries. $69.95. 
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Our desktop manager is one of our most noteworthy 
features, It has a Woh ROLES essor, database, autodialer, 
telecommunications and much more, Includ: ling @ 
calendar to pete te td you keep Ce cao 

print out to- graph 

your free time. 


Many utilities thrive 
only on misfortu: 

PC Tools provides” 
first-rate accident 
insurance pi 

much more, 





devremes! "9 


Find files and preview them in their native 
(including 1-2-3 and Ce in a fraction of the ne 
it forme! = Sn Hit LAUNCH and your application 


and associated data file are automatically loaded. 


Our clipboard lets mex 
cut information 
your spreadsheet and 
fos it into your 
word processor (or 2 
any other applica- 
tion) without 





a4 Anew visio 


ne when ey do, nobody makes it easier to recover a deleted file or restore a hard disk than PC Tools 
Deluxe. But Central Point Software believes a utility product should do more than just protect you from 
misfortune. More than simply back up your hard disk, recover an inadvertently deleted file, or allow you to 

your files froma DOS shell. 

Grea tral Point’s vision is that a utility product should enhance your pee every moment our re at 
the keyboard. It should simplify the way you find, preview and load a 1-2-3 spreadsheet. ake it eas 
combine the contents of one document into another. Even allow you to look up a client's address while i re 
in the middle of another application. Everyday tasks. Tasks that, without PC Tools Deluxe, are difficult to do 
and take far too much time. 

But it's not just what PC Tools Deluxe does that makes it different, Its windowed environment makes 
doing these things (as well as all of its other functions) simple. The environment'’s movable, resizable win- 








ee rtently losing a file is easy to do. Our 
UNDELETE makes it just as easy to undo. 
Ree pers entire subdirectories too.) 


Our PC CACHE can accelerate disk intensive applications dramatically. 





In the event 






breathtaki 

fast, thiakinely 
and extremely 
easy to use. 







nof utilities. 


dows, full mouse support, Pullen menus aa context sensitive help make learning and using the Pe 
a breeze. And PC Tools Deluxe conforms to IBM's Systems Aaplcaton Architecture 

ce SAA) standards so its look and feel is almost identical to 
you'll see in the 90s. \ 

PC Tools Deluxe. It has ee ae what a utility product should be. Designed not 

any to protect you from ape ad F ‘ 
ur computer as fast an ey ys 

as it should be. So, even if you never have PC Tools Deluxe DD Ka 
had an accident in your entire life, you'll Point Software. 
still benefit from PC Tools the very moment Central Point S mse 


PC Toole 1s a trademark of Central Point Software All other product names 


you start using it. ‘are trademarks of their manufacturers. 
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the other applications _\® 


No matter which 
of these modes you use, 


40-column CGA Text 
40-column EGA Text 
40-column VGA Text 
80-column CGA Text 
80-column EGA Text 
80-column VGA Text 
Lo-res CGA Graphics 
Hi-res CGA Graphics 
MDA Monochrome Text 
80-column VGA Monochrome Text 
Lo-res MCGA Graphics 
Lo-res VGA Graphics 
Med-res VGA Graphics 
EGA Monochrome Graphics 
Hi-res EGA Graphics 
Hi-res MCGA Graphics 
Hi-res VGA Graphics 


we have 
the VGA display for it. 


Magnavox introduces two new Professional 400 for text, and 640 x 480 in 256 colors for graphics. 
Series displays that are fully compatible with all Both displays have a 14” CRT, versus the 12” 
17 VGA modes—both designed with the intelligence industry standard. And both come with a built-in 
you've come to expect from Magnavox. tilt/swivel base and are backed by a 2-year limited 
With a VGA display system, you'll get the most warranty—twice as long as most other brands. 
out of your present software and prepare yourself for At $229 for the 7BM749 paper-white mono- 
graphics environments like Windows 386,0S/2™and chrome and $649 for the 9CM082 color display, 
Presentation Manager.™ Resolutions include 720 x Magnavox makes VGA displays affordable. 


MAGNAVOX 


© 1908 Priios Congumer Eiectrormca Company S Ve 
Coe ae Ee re nn ai IBM Comp. mart. ery smart. © 1005-1988 Show & Tell Systems, Ine. 
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= Pipeline 


A Look at the Trends Shaping the Personal Computer Market 


IBM Reacts to Impending 
EISA Machines with 64-bit 
Micro Channel Modes 


The first clear result of the 
EISA consortium is here, al- 
though it’s not quite the ef- 
fect that the Gang of Nine 
was trying to achieve. Ex- 
tended Industry Standard 
Architecture machines won't 
go on sale until late Novem- 
ber or December, but the design 


is already squeezing more 
performance out of machines 
it’s designed to compete with: 
IBM’s Micro Channel PS/2s. 

In October, IBM debuted 
protocols that will allow far 
higher data-transfer rates on 
existing Micro Channel com- 
puters. IBM calls this a strat- 





Quicken 3.0 


egy that will give Micro Channel 
systems adequate room for 
growth through the *90s, and 
while these enhancements were 
hinted at in years past, there 
seems to be no compelling 
reason to announce them now 
other than to overshadow the 
impending arrival of EISA 
machines. 

The new protocols allow 
two new data-transfer modes 
across the Micro Channel. Both 
modes permit streaming data 
transfers, one at 32 bits and 


the other at 64 bits, providing 
maximum speeds of 40 and 
80 megabits per second, re- 
spectively. Today, a 20Mbps 
rate is the highest possible. 
Sixteen-bit PS/2s, like the 
Model 50 and 60, won’t ever 
witness 64-bit data transfers, 
but the basic techniques will 
still work in these machines 
to push transfers at the high- 
est rate the hardware will al- 

low you to use. 
The key to these new proto- 
cols is a reduction in the amount 
CONTINUES ON PAGE 64 





intuit Software 
WordPerfect 5.0 
WordPerfect Corp. 


| READING THE CHART THE CHART 


The Top Ten Seilers iist ranks PC busi- 

ness programs according to their sales 

totals in the week ending September 30. The 

chart thet appeers to the left of each program 
name shows how the program's saies rsnked each 
week for the last five weeks. The hash marks et the 
bottom of eech chart represent each of those five weeks, 
beginning with the week of August 28. Drametic shifts in a 
particuler program's ranking may be the results of sales promotions 


Lotus 1-2-3 2.2 
Lotus Development Corp. 








conducted by individuei retailers, Seasonal factors, such as and-of- 
year budget purchase decisions, can elso play e ierge role in the perfor- 
mance of a particular program in any period. More than 12,000 individual 


locations confribute to tha list. 
Sales information compiled by Ingram-Micro D and PG Connection inc. 








TOP TEN SELLERS — A Five-Week History 


The latest retease of Quicken continues to fly high. It's got an 
attractive price (below $50) and has been building sales with 
glowing word-of-mouth reviews. In recent months, user groups 
across the country have been devoting meetings to demos 
and tip exchanges. 


PC Tools Deiuxs 5.5 
Centrai Point Software 


Lotus 1-2-3 3.0 
Lotus Development Corp. 


Ths Norton Utiiitiss 

Advanced Edition 4.5 

Peter Norton Computing 

my) Harvard Graphics 2.12 
Software Publishing Corp. 


Fastback Pius 2.0 
Fifth Generation Systems 


ProComm Pius 
Datastorm Technologies 


i, 
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Microsoft Word 4.0 
Microsoft Corp. 
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Pipeline 
CONTINUED FROM PAGE 63 
of addressing information that 
needs to be passed, thanks to 
three previously undocumented 
features: data-parity, address- 
parity, and synchronous- 
channel checks. With this veri- 
fication subsystem in place, 
Micro Channel adapters can 
eliminate all but the first 
exchange of addressing in- 
formation before sending 
data blocks, so streaming data 
transfers can roar across the 
bus once the initial address 
locations are exchanged. 

In addition, there’s a new 
bus-mastering _ protocol, 
Subsystem Control Block, that 
will aid devices that want to 
communicate across the bus 
without bothering the central 
processor. 

EISA developers say they'll 
be able to match these 
features—if the demand ma- 
terializes. 

To help get these new 
protocols into products faster 
than the original Micro Chan- 
nel cards, IBM has launched 
a partnership with Chips and 
Technologies to design the 
chip sets board manufactur- 


ers will need to use bus-mas- 
tering techniques. 

The fact that IBM has called 
on Chips and Technologies, a 





Groupe Bull, has invested in 
Micro Channel designs for 


the European market. Groupe 
Bull also owns G2, a key 


company that was created to supplier of Micro Channel chip 
reverse-engineer IBM hard- _ sets. 

ware designs, Zenith 
indicates how Data Systems 
much the Meanwhile, was recently 
market has spun off from 
changed inthe |e BCom») its parent 
last few years. company, Ze- 
When TBM and 256-kilobit nith Electron- 
introduced ics, and is now 
Micro Chan- | MMC UES Te operating as 
nel in 1987, it acompletely 
was protective |CJE}IC ES owned sub- 
of the new sidiary of its 
system's speci- French par- 
fications, fearing that cloners _ ent, which also owns the Hon- 
would take away its proprie-  eywell line of minis and main- 


tary edge. Today, IBM is anxious 
to remove the proprietary trap- 
pings and encourage devel- 
opers to do something— 
anything—for Micro Channel 
machines. 


Zenith, Now Owned by Bull, 
Among the First with EISA 
While HP is the first company 
toshow an EISA PC (see pre- 
view on page 33), there's some 
irony in the pians of another 
EISA pioneer. Zenith will ship 
its Z386-33E by year’s end, 
even though its new owner, 


frames. For the time being, 
Zenith Data Systems plans to 
proceed on the same course 
it’s been following with port- 
ables and desktops—except 
that it will change its familiar 
lightning bolt logo; that has 
tostay with its former owner. 


Toshiba, NEC Ramp Up 
4Mb RAM Chip Lines 

IBM took the lead in pioneer- 
ing 4Mb DRAM chips, but 
the Japanese are now pulling 
out all the stops to satisfy 
demand for the new design. 


Toshiba and NEC are both 
planning tenfold increases in 
production of 4Mb chips in 
the coming months, from a 
current level of about 100,000 
units a month to | million 
chips monthly by next spring. 

That's still far behind the 
companies’ monthly produc- 
tion rates of 30 million 256- 
kilobit and 1Mb chips, so prices 
aren't likely to descend from 
the stratosphere for 4Mb devices 
till at least the end of 1990. 

Meanwhile, prices for 1Mb 
and 256-kilobit DRAMs 
continue to slide. Retail prices 
for 100-nanosecond 1Mb chips 
have fallen from an average 
of $38 last October to $13 in 
June to $11 at present. Over 
the same period, 100-ns. 256- 
kilobit chips have dropped from 
$13.25 t0 $4.50 to $3.25. And 
SIMMs, which were impos- 
sible to find in single units 
last October, have come down 
about 20 percent since this 
June. (All prices were pub- 
lished in PC Week ads during 
these periods.) 

Prices for entire systems 
haven't yet caught up with 
these RAM price changes 
because computer makers had 
to stock up on chips when 
prices were high. 1 


i i | When personai informetion menegers were first 


4 introduced in 1987, they seemed so unique that it 
wasn't clear whether eny would be accepted. Butin 
arecent PC MagNet poi, half of the 787 respondents said 
such programs were being used in their offices. A few 
people insisted on referring to word processors and disk 
utilities as their information managers, but overall there 
seema to be strong acceptance of the PIM concept. 


Do you or others In your office use personal 


Information managers? 
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Which of the following programs are In use by you 


or others in your company? 


Agenda 
MemoryMate 
GrandView 
askSam 

Act! 

Tornado 

(IZE 

PC Tools 
SideKick 
Who-What-When 
OayFlo Tracker 
PackRat 
WordPerfect 
Other 




















You never know where your reports will be read, so 
you'd better get a printer with great presentation skills. 


Introducing the Pinwriter P2200XE. 


These days, if you want someone's 


Fr aaaeneie = undivided attention, you have to com- 
ft mand it. Introducing the new NEC 
‘nt Pinwriter® P2200XE. A top quality 24- 
ae ost wire dot matrix printer with the com- 


manding presentation skills of an old 
pro, the high speed and low price of a young upstart. It’s 
the perfect printer for anyone on a budget. 

The P2200XE not only features 8 standard type styles 
and 18 optional font cartridges, but it’s the world’s first 
printer with our new Fast Focus™ font. Which delivers let- 
ter quality perfection at speeds of ee 
more than 80 characterspersecond. A, 

Combine type variety with : 


See | 


360 x 360 dot-per-inch resolution, see ell, 
and a ribbon that prints every dot "writer P2200XE 





crisp and black, and you're beginning to get a very clear pic- 
ture of just how commanding your reports can be, complete 

with charts, graphs or drawings. No matter who's reading 
them. No matter where. 

For an even more dramatic presentation, look to our 
P5200 or wide carriage P5300 dot matrix printers. Both 
uphold the Pinwriter tradition of the highest reliability 
ratings in the industry, but also offer the blacker blacks 
of multi-strike ribbon technology. 

NEC Pinwriter printers. They've helped make 
NEC a $24 billion world leader in computers and 


you turn one on. 


WE'RE MAKING THINGS BETTER FOR YOU. 


communications. They'll 
make a great presentation 


on your behalf any time 


NEC Information Systems, Inc., 1414 Massachusetts Ave., Boxborough, MA 01719. 1-800-NEC-INFO. In Canada, 1-800-343-4418. 


Cal ene 


© Copyright 1889 NEC tnformation Systems, inc. Pinwriter is a registered trademark and Past Fucus is a trademark of NEC Corp. 
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M is for Motorcycle N is for Nutcracker O is for Olympics P is for Penguin Q is for Quack Ris for Reagan 
"s As if Micrografx Designer and 
use already, in an effort to further 
simplify your life in the graphics 
world we hereby offer our entire 
collection of Windows-compatible, 
object-oriented electronic art. 
Well, almost our entire collection. 
We ran slightly short on space (about 
500 pages short, if you must know). 
1-800-272-3729, and we'll not only 
send you a free demo disk with the 
26 symbols on this page, but we'll also 
include a colorful pictorial guide to 
the 14,974 that didn't quite fit. 
Micrografx ClipArt. Easy as ABC. 
*k kn ® NE MICROGRAEX 


Graph Plus weren't easy enough to 
Sis for Santa T is for Texas U is for Uncle Sam V is for Valentine But don'td ir Just call usat 
W is for World X is for X-ray ¥ is for Yacht Z is for Zip Code CAPCM 12.23 


‘ 
. 
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USMAL 
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% UNITED 


Each hecrograts CapArt horary includes the Mcroprat: Portioha te ubtty Pentoho requres Morosoh Windows. 
Copyngnt © 1980 tdicrogiaty, Inc, AB nghn eeerved. Micrograts 16 @ regetered trademar: and the Micrograls lope end Moragrats ChpAn are adamartes of Macrogeaty, fc. 





New technology 
always upsets 
the apple cart. 

But that can be a 
good thing if 
you learn to take 


advantage of it. 


Bill 


Machrone 


The personal computer is an instrument of 
corporate insurrection. Every organization has 
a bureaucracy dedicated as much to its own 
survival as to the survival of the organization. 
Every organization also has revisionists dedi- 
cated to motivating the bureaucracy tochange. 
But until the personal computer revolution, 
the revisionists were hard pressed to do this. 

A change in technology, however, is an 
ideal vehicle for implementing other needed 
changes. Just as legislative bills often carry a 
number of riders, new technologies can often 
invite tinkering with other aspects of the 
workplace. 

I’ll give you a personal example. In one of 
my former lives, I was the manager of com- 
pensation in the personnel department of a 
large insurance company (I know it’s a strange 
background, but everybody has to come from 
somewhere). During my tenure, the powers 
that be decided that it was time to computerize 
the personnel department. 

Even though I was a staunch supporter of 
the project, I wasn’t sure how involved I might 
get with it. At one of the planning meetings, 
however, the folks from the systems depart- 
ment announced that they would need a user 
liaison. To my surprise, everyone at the table 
turned and looked at me. 

Our new system was based on a computer- 
printed employee profile that would serve as a 
turnaround document for virtually every kind 
of personnel transaction, from changes of 
address to performance reviews and salary 
increases. First-line supervisors throughout 
the company would have to know how to fill 
out the document correctly before sending it 
up the line for approval. They would have to 
apply personnel policies and procedures to the 
letter to avoid having the document bounced 
back. 

Much of the personnel policy manual had 
been written by a man whose goal in life was 
to reduce all written communications to the 
level of a dumb, belligerent labor attorney 
having a bad day. He was neither dumb nor a 
labor attorney, but with his guilty-until-proven- 
innocent attitude, he often had a bad day. He 
was backed by an equally Napoleonic assis- 
tant vice president, who added his own mea- 





sure of obfuscation to the policies. 

The fruit of their labors was written entirely 
in the third-person passive voice, with as many 
19th-century legalisms thrown in as possible. 
The tone was somewhere between the insult- 
ing and the punitive. Needless to say, the per- 
sonnel department was despised by operating 
management. I was determined to change that, 
using the new system as leverage. 


SNEAK ATTACK 
My weapon was the user manual. I figured that 
if people could understand the policies and the 
reasons for them, they wouldn’t hate us for 
enforcing them. So] translated the policies into 
English and organized them by desired action. 
I outlined each of the procedures step by step. 
The bottom half of a page often had a reproduc- 
tion of the relevant portion of the employee 
profile with sample entries. 

Along the way, I streamlined many of the 
procedures, eliminating needless signatures and 


logging steps. Each procedure began ona fresh 
page of the manual, with a headline-size title 
and a cheerful logo in a contrasting color. In 
order to avoid the inevitable problems with the 
company’s printing hierarchies, I desktop-pub- 
lished my work of samizdat, using a typewrit- 
ten master and clear plastic overlays and trans- 
fer letters for the headlines. I had already put 
through the logo pages, having disguised them 
as a Stationery print request. I ran the whole 
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thing off on a high-speed Xerox machine 
after hours. It was beautiful. 

Inour system status meetings, I merely 
marked the user manual as ‘‘Completed.”’ 
I had cartons of them stacked in the back 
of the records section. The system im- 
plementation date drew near. The first- 
line supervisors were all scheduled for 
training classes. Finally, my nemesis asked 
me if he could see a copy of the user 
manual. I brought one to his office. 

I could tell from his immediate reac- 
tion that the bright blue-and-black logos, 
thumb indexes, and snappy binder didn’t 
fit his image of what an official personnel 
document should look like. As he read 
through it, his expression became more 
and more morose. He challenged my lan- 
guage on several occasions, objecting to 
phrases such as ‘‘You will need to...”’ 
instead of ‘‘The supervisor in all cases 
must ....’’ His big request was for me to 
redo the user manual with page references 
to the policy manual, *‘so people can refer 
This chart to it,”’ he said. My reply: ‘‘Why would 
they want to do that?’’ 

Needless to say, the system was a big 
hit with management, to the point of 


A n on-screen chart processor that knows about charts and diagrams, not 
just another “screen-draw” program that makes you do most of the work. 
EasyFlow is a powerful full-screen graphics program dedicated to data-flow 
diagrams, flow charts and organization charts. With it you can quickly com- 
pose diagrams. More important, you can easily modify them so they are always 
up to date. 


Mailrooa Central files: 
sends to coaplete 
central files “Lost Order“ 

by San fora 


fragment was 
mais tne coaal produced on an 
Log Complaint unit copi¢ 4 P LaserJet Plus 
for managq andis actual size 
and unretouched. 


Automatic. Fully automatic text centering within shapes. Fully automatic tine routing & re- 
routing. Fully automatic placement of text along lines. 


Fast. Written in assembly language for speed. 
Large. Diagram size limited only by available memory. Supports LIM expanded memory. 


Diagram too large for your printer? EasyFlow automatically breaks the diagram up & prints 
it in page size pieces. 

Standard. All standard data flow and flowcharting shapes included. Other shape libraries 
are available. 


User friendly. Don’t take our word for it. PC Magazine says ‘‘EASYFLOW lives up to its name. 
It's hard to imagine any easier and more flexible way to produce basic and even complex 
flowcharts”. 


Mouse. Optional but fully supported. 

it wories. Over 50,000 copies sold. Two of the ‘‘big eight’’ accounting firms have world wide 
site licenses for the use of EasyFlow. 

It prints. On most pcpular printers including IBM, Epson, Toshiba, HP LaserJets, HP Desk 
Jet XEROX 4045, pestscript printers and many others. 

It piots. On HP7440, 7475, 7550 and 75858 plotters. 

Documented: 130 page manual plus over 150 screens of context sensitive help. 

Rush delivery: Order by noon today (eastern time) and you'll have it tomorrow. Rush delivery 
charge is $10.50 (instead of $2.00) and is available only to continental USA and Canada. 
EasyFlow works on IBM PC's, IBM PS/2 and compatibles. Requires 512K memory, hard disk 
and an IBM CGA/EGA/VGA or Hercules monochrome compatible adapter card. 

Order direct for only $149.95 + $2.00 S&H (USA/Canada), $10.00 (foreign). 

Payment by M.0., check, VISA MasterCard or Company PO. 


applause in some of the training sessions. 
The company sorely needed the stream- 
lining and procedural changes, and they 
simply wouldn’t have happened without 
the new computer system. It affected the 
entire company. 


LEARNING FROM EXPERIENCE 

Today, of course, we can make the same 
kinds of changes, but at the departmental 
level, the workgroup level, and even the 
individual desk. You can get any number 
of people to tell you why something can’t 
be done. And most will counsel you to 
make a change in slow, easy steps, when 
the right answer is to jump into the deep 
end and swim. We probably couldn’t have 
come up with a plan to revise procedures 
as part of the installation of the new per- 
sonnel system. The idea would have been 
beaten down as unrealistic, overreaching, 
or irrelevant. ; 

Somewhere in yourorganization anew 
LAN is imminent, or a department is 
about to switch over to different software. 
Whatever the change, it’ll jar things loose. 
How well will you be able to reposition 
them before they settle back into the same 


Haven Tree Software Limited 
PO Box 1093-P 
Thousand Island Park, NY 13692 


Order Desk: 1-800-267-0668 
Information: (613) 544-6035 ext. 49 
Telefax(G3): (613) 544-9632 


old places? a 
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The Cornerstone ¢ 
rowing Busin 


VERSION 4.0 


COUNTING ff 


System 


* Accounts Receivable 
* Accounts Payable 

* Cash Management 
U loventory 

* Purchase Order 

* Billing 

* Budgeting 

* Graphics 

* Management 


$149.95 fa @=> ee me $499.95 
33 Tg Piel) 
—_— 


a 


So 
mt Tht Wr Tote 








—_ 


Introducing Two Remarkable New Products from the Leader of 
Accounting Software — 


Over 1/2 million people in 18 countries have built their businesses with Special Upgrade Offer the DacEasy Way! 


the help of DacEasy. Knowing the importance of this investment, We make it so simple for existing DacEasy Accounting users to 
we've listened to our customers and as a result, we've developed our upgrade. Whether you're a 1.0, 2.0 or 3.0 user, call in with your Serial 
best yet. Version 4.0 of DacEasy Accounting offers somuch more than Number and receive new Version 4.0 or the Network Version at 
just “counting the beans”; it's a manager's dream. With over 100 new special pricing. 

features, Version 4.0 also provides instant analysis of company per- 

formance with the new management reporting and graphics modules. — 

Or move up seamlessly to the DacEasy Accounting Network System, ‘hay @d i 











which sets new standards of excellence in full-featured accounting! BA Ce SOU ——— 
Extended Support for Today and Tomorrow Solutions That Work Together 

Behind every DacEasy product, more support is provided than on any paso Local Dealer or to order call 

other accounting package in history--seminars in 40 cities, self-paced 1-800-877-8088 

instructional materials, tutorial books by five publishers, telephone as- - (in Canada, call 416-444-EASY) 


sistance from over 35 friendly, qualified DacEasy representatives, or write to: DACEASY, INC * 17950 Preston Road © Suite 800¢ Dallas. TX 75252 (include $7 50 for 

H : med-winni $s postage and handling within U.S.) ¢ Ask for your free People's Choice Catalog on the entire line of 
video Ee and a complete line of award SUA Ete oftware such as DacEasy software and hardware ¢ Unconditional 30 Day Money Back Guarantee on all products 
Lucid 3-D that can integrate perfectly! bought directly form DacEasy (less shipping charges) 


Minimum Hardware Requirements: DacFasy Accounting Network System suppons Novell Network, IBM PC NET and any DOS 3.1 Net Bios Compatible LAN * DacEasy Accounting Version 
4.0 requires 512K memory (640K with graphics), IBM or compatibles. Hard disk only. MS-DOS or PC -DOS 2.1 or later. Monochrome, CGA, VGA and EGA monitor. Mouse optional. ¢ MS- 
DOS, PC-DOS, IBM and Microsoft are trademarks of their respective corporations. DacFasy and Lucid 3-D are trademarks of DacEasy, Inc Copyright © 1989, DacEasy, inc All nghts reserved. 
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‘To all of you concerned with leapfrogging 
computer technology, I am happy 
to announce that the frog has landed.” 





Howre you going to doit? 








When we say the IBM Personal System/2® family of computers is 
great for today, and gets even better as new technology comes along, 
we're not just jumping to conclusions. And to demonstrate, 
we proudly introduce our latest advancement: a powerful new IBM 
486™ upgrade for the PS/2° Model 70-A21. 

The New 486 U grade Protects Your Investment. 
It's remarkable how at it is to install. Just plug in the new 486 | 
Power Platform where your 386™ platform used to be. Suddenly, 
you'll be sitting in front of IBM’s fastest PC ever. One that excels in 
numeric-intensive applications: up to twice as fast as 33 MHz 
386 systems with an 80387 co-processor, and up to three times 
faster than other 25 MHz 386 systems. 


(BM, Personal System/2 and PS/2 are registered trademarks and Micro Channel's a trademark of International Business Machines Corporation. 386 and 486 are trademarks of Intel © 1989 IBM Corp 





And besides providing you with an entrée into state-of-the-art 
486 technology, the PS/2 Model 70-A21 gives you the indus- 
try’s most advanced 32-bit PC bus—1BM’s Micro Channel.” 
The Solution Is IBM. With IBM, it’s easier than ever 
to take advantage of today’s most powerful PC solution, 
while still protecting what you already own. For more about 
the PS/2 Model 70-A2] and the 486 Power Platform, 
contact your 1BM Advanced Products Dealer or your [BM 
marketing representative. For a dealer near you, call 
1 800 1BM-2468, ext. 183. Do it now. Because ine 
a technology leap like this can really give you a __ BE 
jump on your competition. . 










































PrintQ 46 High Productivity 
Print Spooling Software for Power-Users. 


Boost your PC's capabilities with 
PrintQ, the original, professional 
quality print spooler with mainframe 
power that lets you compute while 
you print. Without waiting and 
without wasting time. 

Run your application programs as 
usual. PrintQ intercepts documents 
bound for the printer, spools them 
to disk, and prints them automati- 
cally. Also PrintQ is completely 
programmable, 100% software 

and installs in seconds. 

The “Pop-up” Status Display allows 
you to view the print sequence and 
control document printing. Each 
document is maintained separately 
as a “PrintFile,” which can be con- 
trolled individually, to meet your 
specific needs. For example, you 
can print 5 copies of a memo, but 
only one copy of a letter. 


PrintQ 4.0 Offers PC 
Users These Powerful 
Advantages. 


@ Spools to disk, not RAM. 

@ Can be loaded into Expanded 
Memory (EMS). 

@ “Pop-up” Status Display using 


Corporate Licensing Available 


*Dealer guarantees may differ. 


HiLite bars, tagging, menus and 
automatic prompting makes using 
PrintQ easy. 

= Choose any of your printer’s fonts 
or functions for each or every 
PrintFile. 

@ Unload PrintQ completely from 
memory. 

® View documents on screen with 
or without printing. 

@ Spooled reports can be exported 
to other programs (ASCII files). 

@ Automatically prints the number 
of copies you specify. 

@ Restart printing from any page. 
@ Start or stop printing at anytime. 
@ Powerful forms alignment 
capability simplifies working with 
pre-printed forms. 

@ Spool reports to disk to be 
printed out automatically whenever 
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a printer is connected. 

@ Minimizes forms changes by 
grouping similar documents. 

@ Archives reports for reprinting. 

@ Print in order of priority. 

® Works with any printer or plotter. 
® Control from a batch file and from 
within compiled languages. 

@ No program modifications 
required. 

@ Automatic help on every screen. 
@ Quick Start Card for fast, easy 
installation. 


Guaranteed!* 


Try PrintQ. If you don’t fully agree 
that PrintQ saves time and 
increases productivity, return it 
within 30 days for a full refund. 
Order now. Call toll free 


1-800-346-7638 


extension 101 or see your local dealer. 
In New Jersey call 201-584-8466. 
Same day shipping on U.S. phone 
orders. 


Some “warnings” were 
meant to be ignored. 


Randolph, New Jersey 07869 
PCM 12/12/89 





Slowly but surely, 
Microsoft is taking 
over our industry. 
Our industrial past 
shows how this 


can be stopped. 


Is Microsoft the only smart software company 
out there? The company recently bought Bauer 
Enterprises, the obscure maker of a PostScript 
clone. Microsoft hopes to pull off the same 
kind of coup that it did with IBM, when it 
bought the code to Seattle Computer Prod- 
ucts’ operating system for the 8086. That 
became PC-DOS. The rest is history. 

This time, Microsoft is hoping to license 
the Bauer code to Apple and others now de- 
pendent on Adobe for PostScript. All Post- 
Script laser printers rely on Adobe for soft- 
ware to drive the imaging engine. While those 
who sell $20,000 typesetters don't mind spend- 
ing a few hundred extra bucks for Adobe’s 
outstanding PostScript software, continuously 
falling prices make PostScript prohibitive for 
the laser printer market, or so we are led to 
believe. Others know this and have tried to 
come up with a decent PostScript clone, but so 
far the results have been unspectacular. 

Microsoft hopes to change this pattern by 
using its usual method, which is to throw a 
mediocre product into a sea of programmers to 
see what comes out. I guess it’s easier than 
developing things from scratch. Except for 
Microsoft Excel, Microsoft Word, and the 
Microsoft Mouse, Microsoft has always relied 
on buy-outs or outside help to develop its 
products. It will buy the smallest of companies 
(Oakland-based Dynamical Systems, for ex- 
ample, a group of professorial experts that 
developed a character-based multitasking 
windowing environment). Its personnel then 
all disappear into the void in Redmond, and 
the product may or may not be seen again. 

Company after company is approached by 
Microsoft in an eager effort to garner control 
of the industry. The original designs for MS- 
DOS, Xenix, Flight Simulator, the Mach 
Accelerator cards, and many other products 
were bought from outside sources by Micro- 
soft, which then puts thousands of program- 
mers to work writing updates and upgrades. 

Mostof these programmers are tickled pink 
just to be working under the same roof as Bill 
Gates. But Bill Gates knows that the best work 
is still done by hungry young turks in an attic 
who dedicate themselves to some code. In the 
process, will Microsoft become just another 
holding company like Computer Associates? 


vOr ry 


The mystery in all this is why other soft- 
ware companies aren’t doing the same thing. 
Unless the industry wants to see Microsoft 
running all aspects of the software business, 
from operating systems to applications opti- 
mized for those operating systems, some other 
players had better figure out what’s happening 
and take some action. 


HERE’S THE PLAN 

What’s needed to rekindle competition is not 
Microsoft, but Megasoft. A new corporation. 
Microsoft is like the old Henry Ford-controlled 
Ford Motor Company. What we need is a 
modern Alfred Sloan and a General Motors of 
software—Megasoft. 

Digital Research, with all its operating system 
experience, is the key to this plan. Many of the 
key marketing types from Digital Research are 
now at Symantec—a well-managed, all-pur- 
pose software company with strength in both 
PCs and Macs. Combine those two with Borland 
and either MicroPro, Xyquest, or WordPerfect 
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Corp. and you add real beef in both PC lan- 
guages and top-notch word processing. Grab 
the guy who did VP-Planner, add an outstand- 
ing Lotus clone, and you have a company that 
can dominate the industry. 

This is how General Motors was built. All 
of the players would make a fortune. Plus, it 
would be a great shot in the arm for this 
business. After all, Ford needed General Motors 
to get where it is today. a 
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Now you can use old friends 
lo access corporate data 


There you are cranking along at your desktop. Then it : 
happens. You realize you need some critical data that resides = 
on your mini or mainframe. ; 

And you can't get it. 

Unless of course you've got ORACLE” For the first time 
PC and Macintosh users can access ORACLE and IBM’ data 
from any of their favorite desktop applications. 

You can query and update data on ORACLE, DB2™ and 
SQL/DS databases, using the applications you know and 
love, including Lotus 1-2-3" 4th Dimension’ Hypercard,” 
Supercard™and dBASE 11] Plus.” Your entire company’s 
wealth of information is available immediately. Without 
leaving the desktop. 

With ORACLE for Macintosh? you'll be using one of Or, you can have the Full Networking Version for only $999, 
the most popular user interfaces to access corporate data. —_If you're a 4th Dimension user, consider ORACLE for 4th 
Give it a test run with the Developer's Version for just $199. Dimension, the easiest way to access corporate data through 
familiar 4D applications. Also $199. 

On the PC use ORACLE for 1-2-3 for complete access 
to SQL databases from your familiar 1-2-3 interface. Or 
ORACLE dBXL, for giving dBASE III Plus applications access 
to your ORACLE and DB2 databases. Each for only $299. 

Give one of these ORACLE products a try for 30 days. 
Then, if you're not happy, send them back and we'll send you 
a full refund. 

If you're not ready to give up on your old friends, there's 
only one thing to do. Call 1-800-ORACLE 1, ext. 4463 now. 
And enter the computing environment of the 90s. 
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Perhaps the most important e 

news in the industry is the sale In S l d e 
of Zenith Data Systems to 

Honeywell-Bull, a foreign con- 

sortium largely owned by the French government. Suppos- 
edly, Zenith sold the computer division to concentrate on 
high-definition TV, a pie-in-the-sky pursuit if there ever 
was one. The Japanese are already broadcasting HDTV in 
Japan, but for some reason the TV companies who can’t 
compete with Sony and Mitsubishi in regular TV somehow 
think they can compete in HDTV, even though they're 
already years behind. It mystifies me. 

Zenith was a leader in both the laptop 
and desktop arenas. I was amused by the 
fact that, the day before the announce- 
ment, I was zooming through the chan- 
nels on my TV (a Panasonic—ahem) and 
happened on the Home Shopping Club 
selling off a wacky Zenith EZ-2 personal 
computer with Ability software thrown 
in. The EZ-2 is kind of a clunky-looking 
PS/2 clone with dual 3.5-inch drives. 
They were selling it for $798! Not a bad 
deal. I guess it was inventory that Hon- 
eywell-Bull wasn’t interested in. 

So how big was Zenith? None of the 
research data I found could tell me accu- 
rately what Zenith’s position was in the 
race to be number one. One can assume that the company was 
right up there with Tandy and Compag in the top tier of the 
PC business. Zenith had the government contracts sewn up, 
too. Things at Zenith began to go downhill after mastermind 
and supernegotiator Bob Dilworth left the company over 
rumored personality conflicts with a certain superior who, 
I’m told, enjoyed cussing out subordinates. Now, thanks to 
Honeywell-Bull, the guy can say, ‘‘Pardon my French!”’ 

The big loser in all this is the consumer. When corporate 
buy-outs like this occur, the new owners never can identify 
the key players in the company before the key players use the 
changeover as an excuse to jump ship. This means key 
engineers will be off to join the competition in no time. For 
Zenith this means its top spot in the laptop market is in 
jeopardy. Most experts agree that this is the hottest segment 
of the market for the next few years. Zenith is number one. 
Why Zenith would relinquish its leadership role to chase an 
HDTV dream is the big question of 1989. 

While on the Subject of Foreign Ownership Dept.: 
Foreign ownership isn’t all bad. Or is it? A lot of people 
suspect that the Japanese are buying America, but Japan is a 
distant third or fourth in foreign ownership. England, Can- 
ada, and Holland are hogging the top spots. One survey has 
Holland ranked number one. Shell Oil and Philips-owned 
Magnavox are examples of Dutch companies. North Ameri- 
can Philips and its interests in the audiocassette (it owns all 
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the patents), the CD, and, more 
{ r a C recently, CD-I come to mind. 

Philips recently bought Ven- 

dex and renamed the company 

Headstart Computers. I witnessed a rollout of its new low-end 

machines with Leonard Nimoy there narrating along story in 

New York’s Hayden Planetarium. One amusing aspect was 

the company’s decision to move to Digital Research’s DR- 

DOS (a completely MS-DOS-compatible operating system) 
as an alternative to MS-DOS. 

Obviously there is some sort of minifeud between Micro- 
soft and the huge Dutchelectronics giant. It 
began, I’m sure, when Philips decided to 
roll out the CD-I (compact disk interac- 
tive) standard without even inviting Mi- 
crosoft to any of the meetings. To make 
matters worse, it surprised Microsoft at 
Microsoft’s own CD-ROM conference a 
few years back. To top off the insult, the 
CD-I system used Des Moines—based Mi- 
croware’s OS-9 operating system. 

The next year, Microsoft made a point 
of supporting the DV] standard (acompeti- 
tor to CD-I), developed by RCA Labs and 
subsequently sold to Intel. Exactly what 
triggered this back-and-forth knife throwing 
is unknown, but the trouble may precede 
the CD-1 debacle. Some suspect that Phil- 
ips distrusts Microsoft because of its close association with 
IBM, a company that seems to have a bad image in Europe. 
Ironically, Headstart will be incorporating a CD-ROM 
drive in its end-of-the-year new machines. I wonder why IBM 
hasn’t gotten behind the technology. Microsoft must have 
been harping on it for years now. 

Plugging My Book Dept.: I'll only do this once, I promise. 
Merely as an aside, I want to plug my new book on the subject 
of telecommunications, Dvorak’ s Guide to PC Telecommuni- 
cations (Osborne/McGraw-Hill), a killer definitive fat book 
with two floppy disks—if I do say so myself. It’s available at 
bookstores near you—demand a copy! 

While researching the book, I discovered a ton of interest- 
ing developments. HyperAccess/V is one of them. It’s one of 
the most interesting telecommunications programs to come 
out in a long time. What impressed me the most about it is that 
you get two versions when you buy it—a DOS version and an 
OS/2 version. It’s the only communications program that 
comes this way, designed torun on both operating systems and 
selling the two versions in one package. If this becomes a 
standard, then OS/2 will turn the corner of success and be a 
hit. This is a great idea.To make it even better, the program 
is outstanding and fun. A must-have for those interested in 
telecommunications, and for those using OS/2. It costs $199. 
Call or write Hilgraeve, Genesis Centre, II] Conant Ave., 
Suite A, Monroe, MI 48161; (313) 243-0576. | 
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Over the past year or so, a crisis has been 
building behind the scenes in the personal 
computer business. The impact of the alli- 
ances and answers now emerging to resolve 
this crisis will soon affect us all. 

The crisis revolves around the problem of 
the differing imaging models used in PCs. An 
imaging model is the method a PC uses to send 
something to an output device, such as acom- 
puter’s display, or to a printer. 

When one system is used to draw output on 
a video display and another to draw the output 
of that same image on paper, discrepancies 
will inevitably occur. In word processing or 
desktop publishing, for example, a line may 
not break (wrap) at exactly the same point on 
paper as it does when you see the page dis- 
played on the screen. 

That didn’t matter so much in the early 
days. We were very glad to get some- 
thing—anything—on paper, even if the re- 
semblance to what we’d seen on the screen 
was only marginal. 

Indeed, disparate imaging models were built 
into the IBM PC from its inception. The text 
mode built into IBM’s MDA (monochrome 
display adapter), for example, displayed let- 
ters and numbers on the screen using a charac- 
ter set stored permanently in a ROM chip on 
the adapter board. It neither knew nor cared 
what the characters looked like on paper—what 
typefaces were used or how big or small they 
were. Its only job was to put the text on the 
screen in a rigid 80-character-by-25-line grid. 
The g’s always looked the same, the B’s al- 
ways looked the same, and so on. 

That wasn’t a problem back then, because 
the hard-copy output devices we used usually 
produced equally rigid results: printouts with 
plain, monospaced characters from daisy wheel 
or dot matrix printers. Sure, we could change 
to proportionally spaced output, use larger or 
smaller type, or even boldface and italicize 
text. But early PC software didn’t support 
things like proportional spacing and microjus- 
tification very well. 

However, it did work, sort of ... and 
besides, what else was there? 

Then, almost six years ago, came Apple’s 
Macintosh. Here was a computer that showed 





something like actual typefaces on the screen, 
and in something like their actual output size. 
Its display was crude but useful. And Apple 
soon followed up with the LaserWriter printer-— 
the single biggest step in establishing the Mac 
as a real alternative to PCs. 


POSTSCRIPT TO THE RESCUE 
What made the LaserWriter fly, of course, was 
its built-in PostScript interpreter. Two guys 
named Warnock and Geschke, who had worked 
on aso-called page description language while 
at Xerox, left to form Adobe Systems, where 
they created a much better one: PostScript. 
By representing type as a set of mathemati- 
cally described outlines rather than as tradi- 
tional bitmapped characters, PostScript made 
it possible to scale the type up and down. This 
meant that a single stored g in, say, the Helvet- 
icatypeface could be reproduced in almost any 
size, from incredibly small to bigger than 
you’d ever want. 


— 
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Unfortunately, PostScript’s sophistication 
was not matched by QuickDraw, the screen- 
management toolbox Apple provided in ROM 
in the Macintosh. So while the LaserWriter 
could generate Helvetica type in any size you 
wanted—say, 17.5-point—you couldn’t get a 
decent display of it on the Mac’s screen unless 
you stored a bitmap of exactly that size in the 
System file, the Mac equivalent of DOS. 

Since those font-size bitmaps took up a lot 


DECEMBER 12, 1989 PC MAGAZINE 


Page 
Recognition 





For All of Us 


ReadRight 2.0 


e Reads hundreds 











of fonts Any PC 
1 + ReadRight for $495 
e Supports popular + Scanner | 
a aaa Omnifont OCR 
e Outputs a variety worth thousands 
of formats 





Reads Your Document 


e Reads most typewritten and typeset documents 
e Reads kerned and touching characters 
e Reads complex layouts containing multiple columns and tables 


Runs on Your PC 


e Runs on any IBM compatible PC with 
640K memory 

e Supports most popular scanners 
and image formats, including images 
from fax cards or hand held scanners 





Saves You Time 


e Works without being trained to recognize 
your fonts 


e Accesses your word processor, desktop publisher, spreadsheet 
or database software directly with just three keystrokes 


800-233-4627 





Rd, 


215-938-7460 OCR Systems, Inc. 1860 Byberry 
Copynght ©1989 OCR Systems, inc. All rights reserved. ReadRight is a — trademark of OCR Systems, inc. 
Corporation. 


Suite 1405 Huntingdon Valley, PA 19006 


of International Buit 
CIRCLE 362 ON READER SERVICE CARD 


IBM is a registered trademark isiness Machines 


Jim Seymour 


‘ 





of storage space, which meant that the 
System file could accommodate only so 
many of them, users tended to stick in just 
acouple—say, 10-point and 12-point bitmaps 
for each typeface they used. QuickDraw 
could produce at best only a vague repre- 
sentation of characters in other type sizes, 
through a coarse extrapolation of the stored 
bitmaps. 

This problem hardly held back the growth 
of the Macintosh—after all, there was 
always that great-looking LaserWriter output. 
But it did mean that working with text on 
the Mac left a lot to be desired. Page- 
Maker users who tried kerning large-size 
type—removing tiny slivers of excess space 
between 7’s and o’s, for example—found 
they couldn’t trust the screen display. 
They were forced to do frequent trial print 
runs on the LaserWriter to really see what 
they were doing. 


DIVERGING SOLUTIONS 

Apple wanted something better, and Adobe 
sensed a marketing opportunity, so Dis- 
play PostScript appeared. It used the same 
font outlines as the PostScript built into 
the LaserWriter, and it drew them on the 
computer’s display with amazing accu- 
racy. Now, finally, what you saw (on a 
personal computer’s screen) could truly 
be said to be what you got (on paper). 
WYSIWYG forever! 

Display PostScript did not exactly take 
off, however. Complaints about its al- 
leged performance shortcomings (it takes 
a lot of computer power to scale those 
outlines and then push all those pixels 
around on-screen) and Adobe’s license 


| fees (outrageously high, many claimed) 


dragged it down. Steve Jobs has chosen it 
for his new NeXT computer, but other- 
wise, Display PostScript remains an or- 
phan. Because Apple rejected it. 

Instead, Apple took a different path, 
announced in May this year. The new 
System 7.0 release of the Macintosh oper- 
ating system, now due in the first quarter 
of 1990, will contain font outlines at the 
system level, and those outlines will be 
used to draw both screen- and paper-out- 
put characters. 

Voila! Finally! A true, integral, single- 
imaging model! 

Next time: how Adobe’s and Apple’s 
technologies, and their nasty brawl, have 
moved into the IBM PC world. a 


EEG) Pc macazine DecemBen 12, 1989 


John Madden Football 





be PS. Tair Lawn. NJO7416. 


nic Arts? Mexell Corp of America, 22-08 Row! 


istered trademarks of International Nusiness Machines Ce 


Elect rot 











Maxell chalks up a brilliant play. 
Hi fo) sveMAy E-Co Ce (eM keeles: | a oactom 


Get ready for the Two-Minute Warning 
Edition of John Madden Football. Free. 

It’s real eleven-on-eleven football created 
exclusively for Maxell by Electronic Arts® 
This game is a test of speed, skill and 
savvy as on any given Sunday. You can play 
it on IBM PC/XTAAT, PS/2 30 or greater 
and most compatibles. And you'll find it on 
the free 11th disk inside specially marked 
MD2-D, MD2-HD, MF2-DD and MF2-HD 
10 packs. While supplies last, this incredible 
game is yours with our compliments. 





THE GOLD STANDARD 





FOR THOSE WHO DEMAND 
COMPLETE POWER AND CONTROL. 
MASTER PIECE’ POWER CENTERS. 


Demand the unsurpassed protection and 
convenience of a Master Piece. Organize 
your PC’s power with five switched outlets. 
Protect it with surge suppression, noise 


For a desktop PC—Master Piece or Master 
filtering, and static dissipation. 


Piece Plus. For a PC tower—the unique two- 
part design of Master Piece Remote. 
Demand complete power and control. 
Demand a Master Piece. 
7 Call today for a free brochure. 
pt! (800) 535-4242 or (212) 475-5200. 
i {F 
ane 


KENSINGTON <j, 


A 


The next few years 
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vendors as the 
market awaits the 
powerful new 
applications of the 
future. Making a 
profit will require 
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Personal computers have undoubtedly had a 
dramatic impact in the 1980s, in which they’ve 
gone from being something of an oddity used 
by a small number of enthusiasts to a ubiqui- 
tous business tool used by millions of ordi- 
nary people. 

As we approach the end of the decade, 
substantial ferment is roiling the industry. 
The advent of true 32-bit microprocessor- 
based systems, the battles of OS/2 and Unix 
and of Micro Channel and EISA, the shift to 
graphical user interfaces, SQL, and object- 
oriented programming, and numerous recent 
efforts to define standards for communica- 
tions, data exchange, and just about every- 
thing else, are all signs of the turbulent times 
we live in. 

Yet much remains the same. Word proc- 
essing and spreadsheets continue to dominate 
the sales and use of software, and the market 
shares claimed by database management, 
communications, and graphics software are 
similar to what they were in 1979. Despite 
lots of fascinating new products, none, so far, 
has had an impact anywhere close to that of 
the dominant software categories. We seem 
to be simply using more powerful hardware 
to do the old jobs better. 

Eventually, the convergence of better basic 
hardware with newer technologies, such as 
optical disk storage, image-manipulation 
techniques, and simulation, will open the 
door to entirely new classes of applications. 
But it would be premature to expect this to 
happen over the next two or three years. At 
best, we may be able to identify crude proto- 
types of the kind of software that will emerge, 
but it will be several years before hardware 
technology malures enough 10 make such 
radically new applications affordable to large 
numbers of users. 

This does not mean that the early years of 
the 1990s are going to be just more of the 
same. On the contrary, the major advances in 
the use of personal computers will come in a 
different direction from those that have dom- 
inated the past. 

Until now, personal computers have been 
used most of all as personal productivity 
tools. PCs have proven themselves to be 


enormously useful to managers, executives, 
scientists, engineers, secretaries, and sales- 
people. Old-fashioned handwritten, typed, or 
dictated reports and memos and 13-column 
pads have been rendered all but obsolete, and 
tasks that once took hours or days are now 
routinely accomplished in minutes. 


DECEPTIVE ASSUMPTIONS 
But the very success of PCs at these tasks has 
made them so widespread as to limit their 
potential for future growth. Comparing the 
total number of personal computers in service 
with the total number of white-collar work- 
ers, as is done by many market research firms, 
is in fact very misleading. Despite claims to 
the contrary, the PC market is actually quite 
close to saturation when allowance is made for 
the fact that the proportion of the work force 
that can really make use of PCs is more like 50 
percent than 100 percent. 

As a result, most of today’s PC market is 





now areplacement market, in software as well 
as in hardware. For most vendors, first-time 
buyers are no longer where the action is. To 
succeed in selling a new computer, peripheral, 
or application today, a vendor must be able to 
convince us that it is significantly better than 
the computer, peripheral, or application that 
we are already using. 

That’s why so many vendors have been 
having such a hard time sustaining revenue 
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growth and profitability levels recently. 
As we approach the top of the S-curve that 
marks the adoption of personal comput- 
ers, its decreasing slope makes it tougher 
and tougher for vendors to maintain the 
steep growth rates characteristic of the 
middle of the curve. 


Many of themrespond by chasing will- 
o’-the-wisps like the next great applica- 
tion category or the miraculously easier- 
to-use interface that will bring computers 
to the masses. Unfortunately, there isn't 
going to be a great new application cate- 
gory any time soon. And among the masses, 
those that are interested in computers have 
already got them. 

Simply put, vendors who want to grow 
faster than the industry in general are 
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going to have to offer products that are 
both sufficiently better and sufficiently 
lower-priced to make us want to replace 
what we've already got. Those that do 
this will succeed; those that don’t, won’t. 

Vendors who want to find new ave- 
nues to growth won’t be able simply to 
plod along the old course of selling indi- 
vidual productivity applications. New paths 
must be taken, the most important of 
which will be in the direction of provid- 
ing the tools we need to replace main- 
frame and minicomputer systems with 
microprocessor-based alternatives. For 
it is precisely in these enterprisewide 
computing tasks that the greatest growth 
opportunities will be found. 

The primary task for the early 90s 
will be to put inexpensive microproces- 
sor technology to work doing the jobs 
that until recently have belonged to much 
more expensive traditional systems. And 
for those whose professional livelihoods 
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depend on using and supporting personal 
computers, the years ahead will bring a 
host of new challenges and new opportu- 
nities. These, in turn, will require ap- 
proaches and solutions far different from 
those that were adequate for helping 
individuals to use PCs for personal pro- 
ductivity. 

The concept of the personal computer 
merely as a tool for the individual or as an 
individual gateway to a traditional sys- 
tem simply isn’t adequate. We need to 
rethink the very nature of information 
systems in the organization as a whole, 
and the full range of options that personal 
computers now present in them. I'll elabo- 
rate on these topics in future columns. @ 
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One top executive has 

called Org Plus, “The 

neatest software program 

since Lotus 1-2-3.°” Here’s why: 
If you are like most executives, you 
don’t work with organization charts as 
much as you really should because, 
frankly, they're a real pain in the neck. 


Creating them leaches your valuable 
time. Revising them can take forever. 
Yet, there is no question organization 
charts are key to managing change. 
They are the linchpins of planning, 
budgeting , and communicating. 


What can you do? Top executives 
from many of the world’s best man- 
aged organizations, including 407 of 
the Fortune 500, now rely on Org 
Plus. 


Org Plus is a powerful new manage- 
ment tool which immediately pro- 
vides you with a quantum leap over 
the tedious organization chart process 
of the past. 


Executives report that with Org Plus 
they can now work with organization 
charts far more effectively than they 
ever could before. They accomplish 
much more—and they save Lime. 


Perfect charts automatically. 
Customize right on screen. 

Use your IBM PC or compatible. Org 
Plus automatically draws your chart— 
it spaces the boxes, positions the text, 
and precisely lays out the connecting 
lines. What's more, Org Plus enables 
you to customize your chart via elec- 
tronic cut-and-paste right on screen. 


You can chart any organizational 
structure, You can draw vertical and 
horizontal lines, enhance text, and 
add boxes and notes anywhere on the 


407 of the Fortune 500 have now 
armed their top executives with this 
remarkable new management tool 


chart. Org Plus also can print land- 
scape tedeware) without additional 
software. 

‘Typing is minimized. Choose from 8 
box stiles and 7 chart styles. With a 
typical printer you can print your 
chart in about 3 minutes! 


Look before you leap. 

Allit takes is a few keystrokes to add, 
delete, or move employees, even entire 
departments. The revisions that are 
costing you hours to chart now—take 
just minutes. 


Org Plus helps you stay on top of the 
numbers too! You can compare and 
track budgets, revenues, project hours, 
salaries, even office space—any quan- 
tity you choose—position-by-position 
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Card # 





Exp. Date. Signature 


TO ORDER CALL 


415-794-6850 





up the branches of your chart. 


With Org Plus, you can vigorously 
analyze the alternatives bef you 
reorganize. Just think what this could 
mean to you! 


Satisfaction guaranteed . 
Executives tell us Org Plus is easy to 
use. It is clearly and comprehensively 
documented. In the unlikely event 
you get stuck, simply phone us for 
tree technical assistance. 

Order this remarkable new manage- 
ment tool at $129.95 immediately,and 
start using organization charts for all 
they are worth. 


If at the end of 45 days Org Plus fails 
to measure up, return it to us, and we 
will promptly refund your moncy. 


Rannen PO. Box 7865 
flue Fremont, CA 94537 
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“Whichever way youlook at it, “The MIT PC/XT isa 
the MIT System 286-12 comes SHOPEER solid value. We liked 
out in front. There are other this system for its low cost and reliable opera- 
machines that match the price, tion. It represents an excellent value. It has 
and many with the same fea- many features to recommend it as the desktop 
tures, but no one has the same computer for the average user.’ 

service and support policies at such low prices.” 


Highest Technology ® Lowest Prices © Best Service and Support & 


MIT 286-12 $Q—77Q00 $2900 MIT386-25 
ALSO AVAILABLE ... hs MIT 286-16 


OPTION PRICE LIST** 
360K Floppy (5.25) .....$ 73.00 
720K Floppy (3.5) ........ 72.00 
1.2MB Floppy (6.257)... 

1.44MB Floppy (3.57) 


: : : 40MB HD (28ms) . fs 
& Free 60 Day Money Back GOMB DH (SCSU/Hatt Hyt) . 
Guaranteet COMB HD (28ms MFM)... 
Free 1 Year TRW On-Site 
Servicet 
Free 1-800 Technical 
Support* 


phate 
Free Shipping ~ UPS “Includes Card! & Monitor 

**When Purchased w/System 

eae + Apples oniy to MIT products. 
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bernone Box 

10 Mag 
40 Mag (Dual 20 MG) . 
Beta Int. 20G 
Oual 44 MG 


Colorado Memory - 
Systems (with Tape) 


Aboveboard + w/2MG 


Inboard 386 AT .. 


Orchid, ............9 | Now That You've Seen PC's Pick Of The Best — 
nines Get Them At The Best Prices! 


Autoswitch 350 
Autoswitch 480 . 
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“When You've Got Epson 
You've Got a Lot of Company”* 












Doing Business Since 1980 A Division of, CW Marketing, inc. 










































ACCPAC BP! Network .. . PFS Professional Network .... 259 
Crosstalklan ........ 285 | Q&ANetworkNode ......... 175 
DBase VLAN .. . ore 585 | RBase for DOS (1-6) Network .. 617 
FoxbaseLAN ........ . ¢ 285 | RBASEforDOS Unlimited .......... 1774 
Lotus 1,2,3LAN.... .. 1579 | Supercalc 5 LAN (requires Supercalc5) . 295 
MS Word NetworkNode..... -119 | Ventura Publishing Networking ...... 765 
Multimate AdvIILAN........ . ... 735 | Word Perfect Network ....... vee. 829 
Multimate Advil Add'l User... ..... 75 | XTreeNetworking................. 185 
Paradox Network . 614 F xywnite tll Network Node 92 


1 DIR Plus 

366 ToThe Max . 

386 To The Max Professional 
Above Oisk 

Always 

Back (31 

Backup Pro 

Battery Watch Rel II 
Brooklyn Bridge 
Carousel 3.0 

Check it2 2 

Copy I PC 

Copy Il Option Board 
Corefast 5 
Dan Bricklin's Demo II 
Desklink 

Desqview 

Desqview 386 

Direct Access 

Disk Optimizer 40. . 
Oisk Technician 1.0 
Disk Technician Advanced 
Diskminder 

OS Back-Up Plus 
Fastback Ptus 

Form Filler 


Logical Connection 256K 
Logical Connection 512K 
MS Mach 2D Memory Plus 
MS Mach 20 Baseboard 
Masterpiece 

Masterpiece Plus 
Mariterpect Rancte 
Summasketch 12 x 12+ 
Summasketch 12 x 18 


Formtool 

Formworks w/Fill & Fite 
Go Script 

Go Script Plus 

Grasp ‘ 
H-lest Format 
Headroom . 
HyperAccess . 

Hyper Pad 

Keyworks. 

Keyworks Adv 

Laplink IIl 

Lotus Agenda 

Lotus Magellan 

Mace Gold 

Mace Utilities 

Mace Vaccine 

Memory Mate 
Microsoft Windows 2B6 
Microsoft Windows 386. 
Norton Commander 
Norton Advanced 
Norton Editor 

Norton Utes 45 .. 
Optone 

Org Plus 


Auto Sketch 2.0 
Oesign CAO 
Orafxt+ 

Drafix Ultra . . 
Genenc CAD Level 3 





143 
139 
199 
155 


Genenc CAD 3D Solid Model, 179 


ath CAD 
Turbo Cadd 


273 
4a 





(SOFTWARE 


PC Fullback Plus ... 
PC Tools Oeluxe5.5 
Perfect Access 
Prnto. 

ODDS II 

Demm 386 

See More/Lotus 
Sidelack Plus . 
Sideways 

Software Bridge 
SPF/PC 

Spinweite . 

$02 Plus 

Super PC Kwik. . 
Superkey ine 
Take Two Manager . 
Test Drive 

Tops Flashcard . 
Tops BM 
Tornado... 
Tormadow/Library ... 
Twist & Shout 

VGA Dimmer . 
Windows Express 
XTree oe: 
XTree Professional 


MS Bus/Serial Mouse 1.0. 
MS Bus/Serial Mouse 
w/iWindows. 
Kensington Expert Mouse 
Logi Mouse Hi-Res XT/AT 
PC fl Mouse w/Paint 
(Bus or Senal) 


AMI 

Choice Words 

OAC Easy Word 
Finesse3Q 

Gem Ist Word + 
Grandview 

Multimate Advantage Il 
PFS Office Writer 
O&A Write 

Right Weiter. . 
Spinrite. . 

Sprnt . 

Total Word ... 
Volkswriter 4 
Volkswrter Deluxe Plus 


Word (Microsoft)... . .. 


Word Perfect 5D . 
Word Pertect Executive 
Word Perfect Library . 
Word Pertect Office 


Wordstar Pro Pack5 5. . 


Wordstar 2000 Plus 3 0 


Wordstar 2000+ Lega! . 


XY Woitelll+ . 


Novell 
ANW/286 215 
SFTNW/286 2.15 
ELS 121 


$87 FLsi2.0A 


AllDthers . 


130 
104 


MSDDS3.3 
MSDUS4E Ot 
PCD0S33 
fo PCOOS46 


$1905 
2995 
1615 
445 
Cell 


$79 
% 
95 
115 





688 Attack Sub 

Abrams Battle Tank 
Chessmaster 2100. 
Oownhill Challenge 

Earl Weaver Baseball 
F-19 Stealth Fighter 
Faleon2.0... 2... 
Hunt for Red October 
dack Nicholas Golf 
Leisure Suit Larry .... 
Leisure Suit Larry ll... 
Meant . . ne 
NFL Challenge 

Jet 


Harvard Project Mgr Ill 
Microsoft Project 40 
Org + Advanced. . .. 
Superproyect Expert... 
Timeline3 0... 


Enable DA 

Framework Ill 

MS Works . 

SmartWare Il w/Spell Chir 
Symphony. 


Designasaurus 

Math Blaster Plus 

Reader Rabbit 

Carmen San Diego 
Wire nie USA 
Where m the World 
Where in Europe 


Money Back Guarantee 
: Software ONLY 
50 Days from date ofinvoice 
Refund ONLY on 
Product Price 
Call for Return 
Authonzation Number 
Must be in 
Original Packagan 


No Charge for VISA end Mastarcard 

Wa Do Not Charga Your Card Until Your Ordar is Shipped 
You Pay Tha Ground Shipping 1-10# $700, 11-20 # $1100 
(Except Alaske & Hawaii), Wa Poy tha Air Difference 
Eroe Air Applies ONLY to Domastic Orders Over $100. 

All products (including DOA) cay manufacturar'a 
Change Without Notice warranties only We do not honor guarantees, 

Add 5% forC. OB Orders fabates, trial period privilegas or promotional 

No returns on misordered or opened hardware. programs offered by manufacturers. 

We Do Not Guarantee Machine Compatibility. > Mailing Address 

FAX Phone: (602) 944-1510 TELEMART: 8804 N 23rd Ave,, Phoemm, Arizona 85021 


International Orders Add 5% 
Personal and Company Checks Will Delay 
Shipping 3 Waeks 


ete Pricas forms & Availability Subject to 


Theat iberksting Astacieton fac 
“Serveag the Dover! Bogor” 











ORDER LINE 


< ° s ° 
C Compiler 5.10 QuickBasic Word 5.0 
= PaeE COTERTEN, Learn to do it yourself in- ee oF tev 
Pome : stead af doing without, acme 
for blazu When you've reached thi | looking cutput 
eveculan speed Micrmat C $10 limits of your current * The power to create 
o Mixed memory am problem-solving tool, don't professional output 
tmodels outstandir get mad Get Microsoft" Quick- Plus the speed to lc 
documentation over BASIC version 4.5 and wnt itvery very quick 
70 support hbrarie: your own programs 7 as 


ms 


MS Basic Compiler $179 Cambridge Analyst Complete FullPageOCR/FP $304 Adobe lilustrator/‘Windows $385 — Newsmaster Il 
C Compiler (Microsoft) 273 HA Complete Hand Scan 400 153 Colorix(VGA Paint) . 95 NewsRoom . 14 
Cobol Compiler(Mecrosott). $46 Lotus 1-2-3Ver 22 . Cat Reader 95 (CorelQraw 315 NewsRoom Professional 22 
Lattice C Compiler 149 Lotus 1-2-3Ver 3.0... DFIOCR gg Otluxe Paint . 40 Pagemaker3Q 489 
Lotus Agenda Designer : 405° pC Paintbrush + 79 
Macro Assembier (Microsoft) .. 91 " DFIOCR Deluxe 195 Graw Ph 
Microsott Quick Pascal .. 42 Lotus Manuscript . FEAPant Be ats PC Paintbrush (windows) 79 
MS Fortran Compiler 40 . 213 hie ‘ T Express Publisher He ag &Filler 155 
MS PascaiCompiler . 182 MeneR an 40 Finesse imQ . rs 12 
Quick Basic 4S i petra Ca? as Flowcharting I Phintmaster Plus 32 
Quick C ree ou i! Freelance Plus. PrntShop 32 


RyanMoFarandFortan.. 389 guitas” | Gem Qesitop Publisher pee a2 


Personal Qeveloper Gem Oesktop Pazaz+. .. 65 
Ryan McFarland Cobol 579 Twin Advanced 62 Publish it! 106 
TurboBaste 85 TwanLevel ill 135 Professional Oaveloper Gem Qraw + 


Chipper Gem Graph Publishers Paintbrush 152 
Turbot $85 TwinCiassic 32 Graph In The Box Publishers Type Foundry 288 
TuboCPro. 159 VPPlanner 4g Data Base Publisher Graph Pus Timeline 3.0. 349 
Turbo Pascai55. .. .. 92 VPPlanner Plus... 112 Gatabese.. Harvard Graphics . VenturaPublishing . . 499 
Turbo Pascal Dev Library . . DataPerfect. . . Hot Shot Graphics Ventura Publishing Pro 345 
Turbo Pascal Pro ad dBase IV Impress VPGraphix 2. 56 
Turbo Prolog 92 ACCPAC Easy $51 OBXL Diamond. Microsoft Chart3 Q Windows Express 39 


ACCPAC Easy Quickstart 100 Foxbasa 386 4 SOFTWARE 

ACCPACBPL .. .. .  228aa. foxbase Plus PUBLISHING 
pamcen one Kit F DAL Ey Acuuig % obese nie First Choice Per | | be gla El et 
Crossakxv 103 OAC Easy Bonus Pack Toe Sales. First Graphics ait || family scitetre Licrary ges 
= eee i 115 DACEasyPayrol gg Paradox3a. FirstPublisher Cail | Mavs Beacon Teaches Typing = - 30. 
Crosstalk Mark V si One Write Plus Master2.0 . 79 Paradox 386 .. HarvardGraphics Call | MSLearaing DOS n 
Direct Access One Wote gaa Harvard Project Mgr Mall} ars Flight Simulator 32 
Maye Mirror AR,AP.Payrol . ., 78am. QuicksiverDiamond . Sd Aad Bail | PC Logo (New Ver) 49 
Lele ae in A swe RBiseConpir ae Protessiona Plan Cail | Ping Tutor IV a 

: R Base For DOS . 3 

PC Anywhere Ill Profitwise/Solomon Revelation Ace Professional Write Y, 


Procom+ =... Basic Acct , 139 ; - 
RelayGoWd 3.0 . aiace Revelation Adv Bump Qisk NEY AA AER py Sony 


Remote 2 {nv&JobCost . .. . Revelation Adv Runtime . Check Write Plus 3% Q5/D0 (100) 
Smartcom Il Profitwise/Sotomon VP Expert ; Dollars & Sense 34 High Density (100) 
Smartcom ll Report & Graph VP Info Quicken 3 6 5% QS/DD (100) 
Smarterm 240 . b TimeSlips tll Who What When Where Tobias Mang Your Money S.0 5% High Density (100) 


= 
AIR EXPRESS SHIPPING DEPENDABLE 
You Pay the Ground Shipping 


We Pay The Arr Difference = MAILING ADDRESS: 


~~ 


wii ieaa 8 8804 North 23rd Avenue » Phoenix, AZ 85021 
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TAXES WILL BE 
MORE COMPLEX 
THAN EVER THIS 

YEAR. 


SO WHAT? 









Remember the good == 
old days when normal 
people could do their own income taxes? Well, 
TurboTax and your PC bring back those simpler 
times. 

TurboTax guides you step by step through the 
process of preparing your tax return. The Auto Inter- 
view feature helps you determine which forms you 
need. The figures you enter are automatically trans- 
ferred to the appropriate forms and schedules. 

When you’re through calculating your taxes — in 
under 10 seconds — you can print 
everything in IRS-approved form 
on plain paper with almost any dot 
matrix printer. 

If you have a question, you can 
turn to on-line, item-sensitive IRS 
help screens and our own cross-ref- 
erenced Help System. And if you’re 
still not sure, we can refer you to a 


also available. 


Quick-Look Tax Window -1990 Tax Plan- 
ning included free « Pop-up Calculator 
+ Data Examiner to help pinpoint omis- 
sions In your return - Dot matrix 1040 & 
1040 A short forms - Free copy of the Price 
Waterhouse Personal Tax Advisor - Fully 
integrated programs for 41 state returns 


® 
ax nearby professional who 
can offer advice or finish 


the job using your TurboTax data. 

Those are just some of the powerful features that 
have helped TurboTax win PC World magazine’s 
prestigious World Class award four years in a row. It’s 
no wonder that over 2,000,000 returns were prepared 
last year with TurboTax. 

So get prepared to simplify your tax preparation. 
With TurboTax. 

See your local dealer or purchase direct by calling 
1-800-782-1120, or 619-453-8722 in 
California. 


Suggested Retail prices — Federal: $75.00, Up- 
dates: $37.50, Each State: $40.00, Updates: 
$25.00. California residents include sales tax. 
TurboTax requires 384K. 


Ch ipSoft, Inc. 


5045 Shoreham Place San Prego, CA 92122 
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The world of 


hardware offers more 
than just clones and 
monitors. Inventive 
niche products let 
you turn the wires in 
your wall into a 
simple network or 
give vent to your 
creativity in 


tombstone design. 





M 


Barely gasping and wheezing in the software 
world, the spirit of invention is alive and well 
in the land of hardware. It’s clear every time 
you attend a trade show, tour a high-tech 
venue, or sit home and peruse the ads. Soft- 
ware stays home and rewarms stale hash; 
hardware keeps taking small steps and major 
strides forward. 

True, there’s no dearth of me-too machin- 
ery. True, there are plenty of yawner clones of 
everything from motherboards to monitors. 
But lately hardware seems to move forward 
with far more verve and sparkle than its intan- 
gible sibling. 

This makes sense. Software designers are 
doomed to live with the limitations of the 
hardware they write for. Hardware designers 
are under no such constraints, in fact, their 
innovations keep creating entire new software 
categories. 

Cheap laser printers led to desktop publish- 
ing. Cheap scanners have empowered optical 
character recognition. Emerging audio and 
video hardware may change software's very 
face. If you're inventive, you won't wait for 
some hardware developer to make your dream 
possible; you'll go out and build the dream 
yourself. 

Big Ideas aren’t all that’s happening in 
hardware. What’s impressed me most lately is 
a variety of Little Ideas—conceptually simple 
products aimed at relatively narrow markets. 
Every time I stroll past a bunch of trade-show 
display tables, it’s alikely bet I'll see some sort 
of goofy piece of hardware that isn’t going to 
set the world on fire, but that might just make 
somebody’s day. 

My current personal favorite is CAMM-1 
Desktop Sign Maker ($4,495 from the Roland 
Digital Group; (212) 722-6933), which offers 
the potential to be a lot more than its innocent 
name implies. It’s the answer to a single simple 
question: What if you take a plotter and re- 
place the pen with a knife? Answer: A truly 
whiz-bang stencil cutter. 

A roomful of editors recently sat transfixed 
as the CAMM-| sliced, carved, and spat out a 
nice blue adhesive-backed plastic stencil ren- 
dition of our magazine’s logo. No computer 
was attached; the device has its own nonvola- 
tile memory, so that repetitive production runs 


Stephen 
anes 


can be completed entirely off-line. The stencil 
is now affixed to the back of one editor's laptop 
machine. 

The CAMM-1 responds to the standard 
HPGL plotter language, so it’s compatible 
witha broad range of software. Itcan double as 
a single-pen plotter simply by swapping the 
swivel knife for a pen. 


GOOD FOR THE MOB? 
And the CAMM-1 isn’t limited to plastic sign 
stock. It can cut materials of all sorts, includ- 
ing silk-screen stencils, reflective window coat- 
ings, and heat-transfer (T-shirt) material. Think 
how handy an automobile customizer might 
find software that spews out window-gloom- 
ers for the mob’s limos at the push of a button. 
But personally believe the stuff that really 
has the chance tocatch on is resist material for 
etching and sandblasting. Think of it: your 
local K mart lets you design your own personal 
glassware. Think of it: your local funeral par- 
lor offers you the chance to customize your 





own personal grave marker. I call these con- 
cepts *‘Desktop Barware’’ and ‘‘Desktop 
Tombstones’’, franchises will be available 
soon. 

Ihaven’t actually tried the CAMM-1, but I 
suspect it will eventually turn up in quick-print 
shops. And I haven’t even seen the CAMM-2, 
an engraving machine controlled by HPGL 
commands, or the CAMM-3, a 3-D modeling 
machine that accepts CAD/CAM output. But 
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these are the kinds of products that make 
the hardware world fun to keep an eye on. 

I have tried CarrierNet, a unique RS- 
232 network from an outfit called Carrier 
Current Technology (telephone: (800) 222- 
0377). It, too, is based on a simple idea: 
letting computers communicate via exist- 
ing electrical wiring. 

The CarrierNet hardware is a box with 
two cables. One plugs into a PC serial 
port, the other into any AC wall socket. 
Hook upthe boxes and install the supplied 
ExcellNET software—it takes maybe f0 
minutes per machine—and you're ready 
to communicate. The only wires linking 
the machines are the AC wires already in 
the walls. $199 per unit buys the hardware 
and printer-sharing software; $79 more 
adds file sharing. 

The concept, as so often happens, is 
somewhat better than the reality, in part 
because the software is kind of ugly. Though 
your applications can’t access files on 
other machines, you can share files via 
DOS-like commands, and printer sharing 










Mixed feelings about mice? Can't 
declde whether to buy a two button 


seems fairly effortless. The system comes 
set for a default speed of £9,200 bits per 
second, but you can get it running at up to 
38,400 bps if your wiring permits—which 
it did (for atime) in my abode. You’d also 
better consider security very carefully if 
you share a building with snoops. 


LITTLE DEMONS 

A host of little demons may gum up the 
works, however. The company recom- 
mends not plugging the AC end into a 
surge protector—to avoid filtering out the 
signals it transmits. Since the hardware 
deliberately generates radio frequencies, 
it clears only FCC Class A specs rather 
than the more stringent Class B. Trans- 
Missions are error-checked, but certain 
kinds of line noise, including radio noise 
from outdoors, may slow things toacrawl 
or stop themcold. The network’s memory 
overhead amounts to an all-too-typical 
90K. 

Immediately after installation, Carri- 
erNet ran at a snail's pace. As I discussed 
the problem on the phone with company 
representatives, the network magically began 
to work fine for no apparent reason (talk 
about customer service!). Thenceforth, f 





was able to send files from upstairs to 
downstairs, print from downstairs to up- 
stairs, and generally feel pretty smug for 
someone who never thought he’d use or 
like a network. As a test, I ran an electric 
fan and a hair dryer; no problems. 

At deadline, newer versions of hard- 
ware and software arrived via express. 
They wouldn’t work acceptably, and this 
time the magic phone call didn’t work, so 
“‘try before you buy”’ is in order. Still, I 
like the product enough to fool around 
with it some more. 

And those two products are merely 
examples of the hardware boom. Anoutfit 
called Photonics is offering a full-scale 
wireless LAN that uses infrared transmis- 
sion. Every week seems to bring announce- 
ments of jazzy new presentation 
aids—everything from the Chisholm Light 
Writer (an overhead-projection LCD you 
can draw on electronically) to Canon’s 
poster-size, freestanding, black-and-white 
mylar dispfay. By the time you read this 
the market should be awash in itsy-bitsy, 
teeny-weeny DOS machines. 

And on the software side? Ah, yes: the 
mailman just delivered another new word 
processor and two new DOS shells. 





See us at Bally’s 124 


COMDEH/Fall ‘89 


November 13-17, 1989 


The Genius GM-F301 mouse 
can be switched between 
thetwobuttonandthree button 
modes at any time-even while 
in the middle of a program. There, 












doesn’t this make you feef a little 

less confused? Also, the GM-F301 

—v can be switched to High Res, Medium 

™~ Res, and Low Res just by pressing a 

coupleof mouse buttons. Feel that tension 

melt away! And, because it’s a serial 

mouse, you only have to plug it into one 

of your Com ports (1 through 4) without 

having to open your computer and possibly 

killing yourseff. No danger with Genius Mice! 

So resofve your fear of mice by hurrying out 

right now and picking up a Genius mouse at your 

local computer store. Or, call (800) 456-7593 for 
your nearest tension-free dealer. 


Genius - simply better 
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mouse that can’t run three button software 
ora three button mouse without two button 
capability? Can’t declde between Low Res 
for accuracy or High Res because you have 
suchacrowded desk? Optical or Mechanical? 
Serial or Bus? 





















Why so much stress over such a simple 
device? Mice (mouses?) were designed to 
simplify things - and the Genius GM-F301 
mouse is quite simply your only choice. 
Relax and read on. 








Chino, California 
Phone (714) 590-3940 
FAX (714) 590-1231 





TIGERSOFTWARE—FREE FEDERAL EXPRESS SHIPPING—IRONCLAD GUARANTEE! INNOVA TIVE 


FEATURING OVER 20 NEW PRODUCTS FOR YOUR PC Software 


FAST! The Software Breakthrough That Gives An XT The Speed Of A 386! For 
RIGHTWRITER 3.1 Checks The Grammar, Style Usage And Puntuation In Your Writing. 
ABOVE DISC Software That Simulates Up To 32 Megabytes Of EXPANDED Memory! INNO VATI 7/4 


PC PAINTBRUSH IV Create Dazzling Color Images On Your PC!—ALL NEW VERSION! 
THE MOST INTELLIGENT WAY TO BUY SOFTWARE! 





TS 956 ON-SCREEN COLORS S ANT MORE 
, ) ON-SCREEN € /! a , MUINE.. 


Images So Vibrant, They'll Jump Out 
Of The Screen, Grab You By _s 
The Eyeballs—And Pull You In. oe 


The Lastest Release From The Premiere §=— 57072: (G4. MCGA. Hercules, EGA, VGA 
Graphics Series For The PC This package is 
chock full of innovative tools that put raw 
creative power in your hands. Its award-winning 
features include fast lines, curves, geometric 
shapes, adjustable brushes and an airbrush, 
multi-level zoom, a new split-screen (with win- 
dows for full-image and enlarged editing), food- 
fill, graduated color-fill, 256 on-screen color 
selections—and much more—for just $99.95! 


PC Paintbrush IV sports a new windows-like in- 
terface, and can quickly import TIFF and PCX 
files for retouching—even provides full gray-scale ! 
support—ideal for use in desktop publishing. 
Creating and enhancing graphic images has 
reached a new level—PC Painbrush IV. The in- 
novative, flexible, feature-rich graphics package 
from the leaders—ZSoft. 


The Other Half Of Desktop Publishing! 

Sit down at the keyboard and take a deep breath. 
Pop in PC Paintbrush IV and create an image on 
the screen. Fill it with color—two, three or four col- 
ors, blend the colors together and import a scann- 
ed or clip-art image, combine it with a background. 
Add detail, flop, rotate the image, darken, lighten 
or blur colors—even combine and blend different 
images together, Now reach into the PC Paintbrush 
special effects toolbox and modify and enhance 
type—including dynamic outline type and change 
colors from the 256-shade electronic palette. 

And this new version includes streamlined cut-and- 
Paste and an innovative new “transparent paste,” 
allowing you to overlay two images. 

Edit using a split-screen zoom—and kick-in the 
“tiling” feature to produce unmatched 3-D effects. 
...You won't believe your eyes. 


Make Your Message Sing... 

PC Paintbrush creates amazing overheads and 
slides for presentation purposes. Pictorial charts 
leap to life with splashes of color and crisp images. 
PC Paintbrush quickly and‘easily integrates any 
amount of text with your graphics. 


oft 


CORPORATION 
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THE MOST INTELLIGENT WAY TO BUY SOFTWARE! 


e 


DB 1420 IBM PC 5% AND 34-inch............ $99.95 


IBM PC, AT or compatible with one disk drive, 640K, DOS 3.0 or 
greater, graphics display and drawing device. 





TigerSoftware 


WE SHIP FREE VIA FEDERAL EXPRESS! (800) 888-4437 





FREE Pt" | SHIPPING 


EXPRESS ORDER LINE—{800) 888-4437 


Quality Software From... 


THE SOFTWARE TOOLWORKS, 





VERSION 4.1—Use All Existing Files When You Change Word Processors. Translates Between 58 Different Formats! 


Quickly Convert Files Between Word Processor Formats! 


Now those indispensible WordStar files you 


ning now WORD FOR WORD is ideal for 
exchanging files of different formats with 
business associates, customers, friends—you 
can even convert files created on your home 
or laptop computer to the format used in 
your office—with absolutely all of the for- 
matting commands (like bold, underline, 
centering, tabs, etc.)—intact! 

WORD FOR WORD is fastest! It can con- 
vert a 25-page document in less than one 
minute—600% faster than the competition! 


Allows Lotus 1-2-3 Coversion INTO Your 
Word Precesser! 

WORD FOR WORD allows you to im- 
port spreadsheet data into your word 
Processing format! And no other product 
allows you to perform conversions bet- 
ween “integrated” packages like Enable, 
Framework, Q&A and pfs: First Choice. 

Supports Navy DIF, Peachtext and 
Enable, RapidFile and WANG PC. 
neha A ispage Mali frmaednicmeicen 
fe sp art one minute!—with all at- 
tributes intact. 


CONVERT IN EITHER DIRECTION BETWEEN ANY OF THESE FORMATS: 
WordStar 3.3, 3.45, 4.0, 
50,55 


XyWrite Ill, IH Plus 


OfficeWriter 4.0, 5.0, 60, 6.1 
PeachText 5000 


fext 
Pfs: First Choice 1.0, 2.0 
pfs: Write (version C) 
Professional Write 1.0, 2.0, 2.1 
Q&A Write 3.0 
RapidFile (Memo Writer) 1.2 
Samna Word IV 1.0, 2.0 
Samna Word IV Plus 1.2, 2.0 
Yolkswriter Deluxe 2.2 
Volkswriter 3, 1.0 


Framework HILO, 11 
HP AdvanceWrite Plus 

IBM Writing Asst. Plus 

Lotus 1-2-3 1A, 2.0 

Lotus Manuscript 2.0, 2.1 
Microsoft Word 3.0, 3.1, 4.0, 5.0 
pilates A 

MultiMate 3. 

ey i 
Navy DIF 


Volkswriter 4 


WANG PC 3.0 
WordPerfect 3.0, 4.1, 4.2, 50 





The new "'s! 
ASCH is eased for 


recognition than stan- 
dard ASCII. 


Converts ALL Attributes! .. contained in the 
Original: margins, tabs, indents, soft and hard car- 
riage retums, boldface, italics, underlines, 
superscripts/subscripts, newspaper columns, 
headers, footers, centering, footnote formats, ruler 
lines, page ends—and dozens more! 





bse ne tea 


DB1320 WORD FOR WORD IBM 54-inch. 
DB1325 WORD FOR WORD 31-inch. 


IBM PC, XT, AT and compatibles with 256K RAM. 





# 
ss 








The Ultimate Thesaurus For The PC—And Now—The WordFinder HAND-HELD Thesaurus! 


220, 000 Synonyms For Your PC—Or For Your Pocket! 


If you're using a thesaurus program other than 
WORDFINDER—Throw lt away! Nothing 
even comes closé to the enormous volume of 
synonyms found in WordFinder. 

Since WordFinder uses many sources for its 
synonym base, it reflects the color and vibrance 
of the English language. 

Pertoct for heme, office or scheol, Just pop 
it up anywhere, and position the cursor on the 
word in question. One keystroke instantly 
brings up a list of synonyms for that word. You 
can look up synonyms of synonyms to find the 
perfect word. 

When you've found the word you want, just 
highlight it, and one keystroke replaces it for 
the original word. Highlight the new word to 
explore variations or alternatives, 

Why setite for less tha 220,0007 
Other thesaurus programs contain 60,000 or 
80,000 synonyms—while WORDFINDER 
packs an incredible 220,000 synonyms and 
keeps each one at your fingertips. Supports all 
leading word processors. 


«THE “ANYTIME, ANYWHERE” Writing Aid... 
Imagine having a complete dictionary and 
thesaurus at your br Pp ge ina 
powerful, that Speeds 
through 444 megabytes on memory in 
seconds!—and just 6 ounces! Small 
enough to fit in your pocket! This 
Tmeriable pacronal reference systex: enn 


checks spelling. 

WordFinder’s vocabulary has been 
specifically compiled to reflect the 
lively nature of the English language. 
And it’s simple—Just type words and touch 
commands, and you'll see on the screen a 
Uist of synonyms—Select a synonym of a 
synonym to explore variations for more 
clarity and style. 

This is the perfect for proofing letters 
anywhere, checking final drafts on the go, 
and great for students and writers. 


Microlytics, Inc. 


fRBEAT 


LOOK-UP FOR: Master—WordFinder—94 adjectives, 52 verbs. Competition: 55 adjectives, 8 verbs. 


CALL TO ORDER—TOLL FREE (800) 888-4437 


WordFinder has a large 20-character LCD display 
screen, it’s just 3” by 4” by %4"!—But it’s powerful 
advanced word compression technology and twin 
microprocessing systems allow almost instant access 
to, and retrieval of, an enormous amount of 
information. 

A great gift idea for the person on the go... 


WerdFinder VERSIONS 
The 224 (synonyms, spelling and definitions) just 
$79.95, and the 220 (synonyms, spelling only) for $49.95. 


DB 2500 PC version 5% inch. 
DB 2505 PC version 3% inch.. 
DB 2510 Macintosh version. 
DB 2520 220 Pocket version... 
DB 2525 224 Pocket version... 
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Guality Sita From. 


FREE Piao | SHIPPING Rié GAT SAT 


ALL NEW—VERSION 3.I—WITH AN EXPANDED RULE BASE OF OVER 4,500! 


THE INTELLIGENT SYSTEM THAT 
CHECKS YOUR GRAMMAR, STYLE, “{—\— 
USAGE AND PUNCTUATION! shrines: <> 









CALL TO ORDER (800) 888-4437 








Remember the last time you read someone else's bodily written Ameawo te KL OO K 

letter? How did it reflect on him? Now ask yourselfa more important RightWriter helps youpproduce clean, powerful 

question. How does your own writing reflect on you? unity you Even hailing Wah exiaone-word command, 
Successful people communicate clearly... READ This Before Right Writer scans your document for errors in 









and powerfillly, RIGHTWRITER Vso Bite?” | Cae apenas emit. 


is an intelligent system that flags 
common errors in your writing 


Specitic Wectmamencations 
RightWnriter flags common writing errors such as 
Passive voice, noun-verb agreement and more. 









aes a a clean, The Reda deft vation 
crisp letters and proposals— reader requires to understand your writing. The 
applying 4,500 rules of grammar, ee 
style, usage and punctuation to Other indexes measure your adjective and adverb 
letters, reports, proposals, usage, and use of jargon. Recommendations guide 


you in how to improve your sentence structure. 
Werds To Review 


The Words To Review list points out problem words 
that could cause confusion in your writing. 


press releases and more! 


ta tal patent re die rl a 
curate system for business writing. RightWriter ts — 
produced by leading word processors for errors in grammar, style, usage, and punc- RightWriter Now Includes—FREE... 
tuation. Using an arsenal of over 4,500 writing rules, RightWriter uses artificial ii htWords!a $30 Value 
intelligence to help make your writing clear, concise and powerful. Gi 

Just create your document as you normally would, then, with a one-word com- “eau Oy craig ah srk aero orn 
mand, RightWriter will check your document and display ‘errors and comments. recognized—and will not alter the readability or strength levels. 
RightWriter never changes your writing...it only makes recommendations. Rightirtter G Chechor From TgerSett 
AN EFFECTIVE BUSINESS PRODUCTIVITY TOOL RightWriterhelps youcom- —_B 2860 RightWriter5% AND3% aca 
municate better by improving your writing. In fact, RightWriter can pay foritself with uns on {BM PC. XT. ATand compatibles with 
a single well-written sales letter, proposal, report, or manual. Strong, clear writing Sloppy. Supports all leading word processors. Cal for company 
can make the difference between making 
and losing a sale. Clearly written manuals 
give customer satisfaction and lower sup- 
port costs. Good writing is good business. 


AN IDEAL TEACHING TOOL 
RightWriter is also an ideal teaching 
tool. It’s like having a style guide and 
grammar book right at your fingertips. As 
ithelps you improve adocument, 
RightWriter also trains you in the prin- 
ciples of good English. So it’s anexcellent 
training tool for business and education. 
RightWriter teaches you by pointing 
out errors in your own writing, rather than 
giving you canned textbook examples. 
YOU'LL SEE THE RESULTS... 
When RIGHTWRITER identifies a pro- 
blem, it’s also encouraging you to think 
about it—you'll be less likely to repeat the 
same errors. Some people don't even 
know they’re learning...they just notice 
fewer errors in their writing every time 
they use RightWriter. 
RightWriter helps you produce crisp, clean business 
writing—and just a one-word command puts it to work, 
RightWriter flags errors in use of passive voice, pie: 


finitives, syntax and proper use of punctuation. Have 
more confidence and pride in your writing. 













CALL TOLL-FREE (800) 888-4437 WE'LL SHIP YOUR ORDER SAME-DAY VIA FEDERAL EXPRESS! 











FREE SHIPPING CALL TO ORDER (800) 888-4437 QualitySoftwareFrom.. SOLU TIONS 

NOWIT'S ASEASY TO CHANGE SOFTWARE ASIT IS TO CHANGE CHANNELS ON YOUR TV! 

Now Load Several Programs At Once | ] 

Software Carousel 

And Switch Between Them—Instantly! |” With FREE CUBIT 

Make All Of Your Programs “RAM-Resident’”’ | Just $69.95 

kmapine being able to sutch inetontty —ITWELNOT “GOBBLE MEMORY! Wouldyou | _A QUICK ages 
fe another! Let's say be amazed to learn that Software Carousel re- | Simple to install and use. Software 


tbe ‘re wot ing with your word processor 
and you need to check a figure in your spread- 
sheet. Normally, youd have to exit your word 
processor, start your spreadsheet, load the 
necessary file, jot down the numbers you 
need, save and exit the spreadsheet. Then, 
you would have to start your word processor 
again, reload your file, find your placeand 
continue working. That's alot of work! 
Saving, aciting, staring, leading and 
ere eliminated! Software 
Installs in seconds and allows you to 
change programs and files as quickly and 
easily as you change channels on your TV. So, 
in our example above, you could have “hot- 
keyed” from your word processor to your 
spreadsheet file, got the information you 
needed, and with one keystroke, you're back 
He Her word, hae ane! the exact spot you 
with just 2 
And Software Carousel is compatible with 
virtually any PC software on the market today! 


quires just 11K (as a memory-resident extension 
of DOS) to achieve such efficiency? It's ee. 

Just insert the diskette and type “caro 
Then load all of the programs you "Hbe eg 
with. By keeping your programs ina special area 
of memory, you'llaccess ALL available metic) 
for all programs and files. 

So simple, 
anyone can use 
it. Software 
Carousel 
automatically 
remembers 
your setup 
and repeats 
iteach time 
you start your 
computer. 

Software 





oa on ESSN Va 
Suen re “—— 


Carousel is 
a 


pure 
productivity! Le a 


Carousel allows you to switch from one pro- 
gram to another—with one ke, Saves 
time—you don't need to save and exit files 
before switching. 

» Makes all your software "RAM-resident,” 
just hot-key between anythingloaded! 

» Occupies just LIK RAM. 

o Run SideKick, SuperKey and Prokey—at 
once—with no interference or conflict. 

» Go fromspreadsheet to database to word 
processor—in seconds! 

» Supports expanded and 
extended aaron 









FREE—CUBITI ~~ 

Return the couponenclosed 

in the Software Carousel 

Package for FREE Cubit! oe 
SOFTWARE CAROUSEL 

DB3300 Software Carousel—IBM 54-inch.....$69.95 
DB3305 Software Carousel—PS/2 3% inch....$69.95 


Runs on IBM PC and compatibles. Supports DOS 4.0. 





Includes SideKick Software from Borland (A $79.00 Value!) 
Also Includes PC Advantage from Travelling Software (A $130 Value!) 


The Hand-Held PC! 





dust $119.95—But You'd Better Hurry! The 
DataStor 8000 is the latest innovation in 
state-of-the-art technology. Its lange memory 
capacity allows you to enter up to 128 
characters per entry. Your information canbe | 
saved in DataStor for later use, or youcan 
easily transfer data to your IBM or compatible | 
PC (or another DataStor) using an adapter | 
cable that is included. So names you collect at 
aconvention using DataStor can be transfer- | 
red into your permanent database for use in 


oe Sethe andl Pc PC Advantage (included 

fi 
FREE) with your DataStor—or download 
software from your desktop PC! 


Hand-Held 
With DataStor, yougeta notepad, desktop 
organizer, appointment calendar and aun 
alone calculator. In fact, with 8K of available 
memory, it’s like having a PC—in your 
pocket! But what makes the DataStor 8000 
so convenient is its ability to actually transfer 
data to an IBM or compatible desktop PC. 

DataStor includes eight mode indicators 
that light up in the LCD displaying the mode 
in use. It also includes a full-function 
calculator and timeddate indicators. 

The 16 message alarms can be pre-set up toa 
year in advance. They can alert you to 


Microlytics, Inc. 


Download notes, hres your 
existing PC software 

+ INCLUDES SideKick Software! download 
dBASE and most word processors. 

vw ELECTRONIC SCHEDULER Plan your 
day with a daily organizer. Quickly “jot down” 
notes or memos anytime. 

o PHONE/ADDRESS DIRECTORY 

Store ALL of your names and addresses for in- 
stant access—or enter new ones and 
download to your desktop PC later. 

oo” MESSAGE ALARM Preset up to (6 
reminder alarms—for appointments, phone 
calls or engagements—up toayearin 
advance! 

” Cate UA RE EOS Check time, date 


sppointments birthdays ete, ‘When the timeand 
date of your message occurs, DataStor sounds a 
20 second tone, during which the pre- 


med message appears in the LCD screen. 


program 
DataStor also includes a security feature that 
insures your entries will remain private. There is 
also a back-up feature to protect data when chang- 
ing batteries. 


It's like having a Rolodex,® anda DayTimer® 


in aconvenient hand-held format. 


Technical Feotures: 
o The DataStor 8000 includes a databank, data exchange soft- 
anee fr e wi ecuestton EMC, XT, AT PS22 or com- 


poe op ee 


planner to fit your needs. 


o Large 20-character screen » 8K capacity 
o 7951 characters (395 name and number entries). 
o Security codes to keep entries private 
o Auto-OFF after 2 minutes Battery back-up 


DataStor 8000 
The HAND-HELD PC 


DB 2480 DataStor wisoftware and cable...........$119.95 


Leather-hke case, cable, battery and back-up battery included. 








FREE FEDERAL EXPRESS SHIPPING! 


FOR MORE INFORMATION OR TO ORDER, CALL (800) 888-4437 


FREE Mite"| SHIPPING EXPRESSORDER LINE—~(800) 888-4437 — QualiySotwareFrom... BOC Pubishing 





The Organizational Chart—A Valuable Management Tool... 


Organizational Charts, 
Procedure Diagrams 
Decision Trees And More! 


How do you describe your company to new employees, or possible clients? 
Chances are, you devote pages of text in personnel manuals and. de 
tions to management levels and work flow. Since a pleture is worth L000 
words, the organizational chart is an ideal method of depicting a hierarchy, 
procedure or method—but charts involve making a layout, setting type, inking 
revisions are murder! 
Fast Charts For Any Purposel Now you can create charts in a matter of 
minutes—to illustrate anything! Policy making, responsibility delegation, 
authority levels, flow charts, procedure diagrams, decision trees—or for use in 
sales presentations, 
We completed our first chart I] minutes after opening the box Sleek, easy- 
to-use box drawing capabilities make Corporate Ladder simple—just type your 
text and one keystroke draws a box around it! Group boxes with another 
keystroke and revise charts in seconds. Change paper—and Corporate Ladder 
adjusts the chart size automatically! It even has an on-screen WYSIWYG 
display! Fer FREE—We'll throw ina copy of the popular Corporate Ladder 
Laser Font-Pack—A $29.95 value. (See below for details.) 


IT'S EASY TO LEARN AND USE No rigid formats 


















Corporateladder $79.95 
A QUICK LOOK 


» A last, easy-to-use package that creates 

clean, professional-looking 

thenad cherts—or any type of chart! 

»~ Just type text and one keystroke draws a 

box around it—with every corner crisp. 

Features Beer end unique j 
feature that refines 

and properly spaces your chart. ‘ 

» Also creates decision trees, procedure 

diagrams, maps and product families. i 

» No rigid structure—ideas flow freely 

and can be revised in just seconds. 

+ Includes a set of 4 FREE laserfonts to 

ae cee of} oitlaalge 




















Ladder 
Qhart Maker 
With FREE Laser Font-Pack! 
DB4950 IBM5'4 AND3'%-inch... soeeseseee 8 19,95 
IBM PC. XT. AT; PS/2and compatibles with 112K RAM. Sup- 
I ore ne ay tr Deron tnctuding We HE Laees: 





or pre-defined templates that you must work within. Supports Most Dot-Matrix And Laser Printers! 


chart minutes after opening the box! 


CREATE ANY TYPE OF CHART Quickly create 
charts like this one—a decision tree—to depict your 
company’s policy on certain procedures. 











UNIQUE “FIRESHING TOUCHES” FEATURE Once 
you've completed the layout of the chart, Corporate 
Ladder will automatically center text, center lines 
and align boxes. It even consistently spaces the 
elements of the chart. 


INCLUDES LASER FONT-PACK—FREE The 
Laser Font-Pack includes two additional 
typefaces (Courier and Moder Letter Gothic) 
and allows four additional sizes ranging from tiny 
(25 cpi) to oversize (8 bang All fonts supplied in 
normal and sideways formats. 


WE SHIP SAME DAY VIA FEDERAL EXPRESS —-FREE! 





Corporate 


The Fast, Eavy Organccanonal Chant Maker. 





CALL US TOLL-FREE AT (800) 888-4437 


FREE PS” | SHIPPING 


CALL TO ORDER (800) 888-4437 


Quality Software From... a... 





PERSONNEL POLICY EXPERT—Developed By Human Resource And Labor Law Professionals... 


Software To Quickly Create Authoritative Employee Handbooks— 


Protect Your Employees—And Your Company. 


Human resource and labor law experts 
agree that one of the most important 
documents your company will ever 
publish is the employee poe 
A Fe emir ail plc as 

book clearly defines an understanding 
onareas such as non-discrimination, 
employment termination, pay periods, 
smoking, medical leaves of absence, 
overtime, performance, behavior, and 
drug use in the workplace. 


HOW THE SYSTEM WORKS... 

Personnel Policy begins by focusing on the 
significant issues of over 60 policy topics. It 
asks key questions about your specific 
situation and actually writes an employee 
handbook tailored to your needs. The 
built-in word processor gives you complete 
control over each policy’s final wording. 
EASY TO LEARN AND USE... 

Although you'll want to give your employee 
handbook careful thought, actually putting 
together the handbook is just a matter of 
following the menus on the screen. You'll 
be well on your way just minutes after 


Pe opening the box! 


Mls @ aime-saving, easy-to-use tool,”’ 


Takes the pain out of creating employee handbooks... 


OVER 60 POLICY SUBJECTS INCLUDING... 
AUTHORITATIVE, UP-TO-DATE » AIDS in the workplace o Resignation 
Attendance and punctuality ” Return afproperty 
INFORMATION... Cilia gitine » Safety 


Includes human resource and labor law 


! 4 C i » Drug and alcohol use 
information on over 60 important policy » Educational leave 
subjects. The system offersexplanationsof — ~ Anplopee benefits 
each topic, the pros and cons, legal re- o Conduct/work rules 
quirements and standard business prac- o Employment termination 
tices. These discussions provide insighton Hiring of relatives 
possible ramifications ofpolicydecisions. ~~ “Midavs ~~ Jury 
And Personnel Policy Expert is updated 

every six months to reflect changes in state 

and federal regulations. 

IN USE AT MAJOR CORPORATIONS... 


Personnel Policy Expert isin use in such 
corporations as Canon Business Machines, 
Pioneer Communications, MCI Communica- 
tions, The National Company, 
Coldwell Banker, Budget Rent-a-car, Labatt 
Brewing Co., Dow Chemical, The New York 
City Criminal Justice Agency, and many 


more. 
SPEQAL! 
Regular Price: $495.00 


NOW JUST $395.00 


DB9000 IBM 5%-inch.... 
DB9005 PS/2.3%-inch..... 


—PC Magazine 





ot Security inspections 
o Severence pay 

konelale Pala 
harassment 

o Sick leave benefits 
o Smoking 

“ Use of phone and mail 


IBM PC, XT, ATPS/2 and comparibles, SI2K RAM. 


SEE Your Documents Before You PRINT Them...Save Time, Paper, Toner, Ribbons —And Money! 


PrintVision 





WYSIWYG 


FULL-PAGE PREVIEW! 


ENHANCES CREATIVITY, ACCURACY 





SEE your documents—AS THEY WILL PRINT! 


With new PrintVision—a “graphics-like” 
Preview utility that allows users to actually 


preview word processing documents, database 


files, spreadsheets, mail menge lists, charts, 


forms and more with a What You See ls What 


You Get—preview display. 
Catch errors in layout, spacing, font changes 


and character sizes—before committing them to 


paper! Save time and money! 


BLOCPubishing 


PrintVision det ge 


DB2300 PrintVision IBM5% inch... 
DB2305 PrintVision PS/2 314 inch.. 


Runs on IBM PC, XT, AT, PS/2andcom, 





pee 
memory. Will support CGA, EGA, VGA and Falihoe Serre HP 


compatible laser printers. Call for details. 

















bi Sst’ To PrietVisios 
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‘Tin PreniVisse More! end) Te Actes! Cappect 
‘oe seme Tan 
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Thamsh Yow Agate: Por Your Pavia of PrintViston, 
BLOC Pubdis! 








CALL TO ORDER—(800) 888-4437—TOLL FREE! 








FILE DISPLAY... 


With text-based programs all you 
See...is plain vanilla text. When you 
create, spread- 


charts, 


sheets and lists, you won't know exactly 
what you've got—until it's too late. 





FREE Rte" SHIPPING — ORDERLINE—(800) 888-4437 


THE MEMORY MANAGEMENT DEPARTMENT 
Introducing PopDropPLUS...A Breakthrough Concept! 


For The First Time—You Can 
Load RAM-Resident Programs ;; 
Into EXPANDED Memory! 


PopDrop For Managing RAM-Resident Programs In Conventional Memory. 
PopDropPLUs Includes PopDrop AND PopLoad—For Loading RAM-Resident 
Programs Into Expanded Memory. 

; PopDrop PLUS also includes a utility that 
(PopDrop available separately for users without Expanded Memory) allows you to remove, replace, deactivate and 
Shatter The 640K Barrier! Nov, in one package, the software _ reactivate spell checkers, thesauri, keyboard 
solution to the downside of DOS—its crippling memory limitations. PopDrop —-—«“aCTO programs, ed spoolers, peeioe 
ne Pa ite ee aa ene Nes aS organizers, notepads, calculators and more— 


in640KRAM, aswellastheabilitytobreak = ee Peg Drvpeliatingies 





















pei and load aa programs —_| ‘Above And Beyond... Ipading certain RAM-resident programs 
Not just another slow, inefficient “swap- Pabirctet aaresy tea sens Pet RT PopDrop will support networks and won't in- 
ping” util PopDropPLUS allows your | ea terfere with any of your other programs. 
RAM-resident programs torunjustasfast | | Nevjevaneesldins ore Seaview Eliminate RAM-Resident Conflicts. 
a Hig when loaded into conventional | Caewenan FapProp works by 
ry. ' dividing il 
THE MEMORY LIMITS OF DOS... memory int 
Assoftware applicationslike word processors, ae aa hich 
databases and spreadsheets have become more 2 ee wv 
powerful and productive, they have become may algth 
rit memory-hungry as well ~ loading DOS 
SOLUTION. and your perma- 
PopLoad actually allows you to load up to 50 nent programs, 
of your RAM-resident programs into Expand- RAM-resident pro- 
cs Salsas cH as ified nce ; 
ia < eet wi | 
Seance E lapel between them, the most permanent at the 


grams do not support Expanded memory! 


FATTEN YOUR RAM, 
Your lower 640K of “conventional memory” 
is free to handle your larger applications without 


bottom, the least permanent at the top. 
Create batch files to remove layers one at a 
time, several, or all of them at once. 


And while other products gobble up to 40K, 








= ae ee ale ‘ PopDrop needs just 1K! 
ith PopDrop and new PopDropPLUS, Up To 640K... 
“RAM-resident” is no longer a dirty word. Seve torial Melony PopDrop And NEW—PopDrop Plust 
fare legendary. And with powertt new 
& application sofware beng mtroduced (along wih higher DB 2130 PopDrop PC-5% inch diskettes..........s« $49.95 
Hos pie only oat ‘loral rmera Sates Begigy acute rererices Pee iaront DB 2140 PopDrop PS/2-3% inch diskettes. ..........$49.95 
ime ee DB 2150 PopDrop PLUS PC-5% AND 3¥4-inch ....$99.95 


PopDropPLUS vs. The Competition. The memory requirements for five popular TSRs (SideKick, SuperKey, Turbo Lightning, SETUP2 and XDIA). 
Task PopDropPLUS The Competition Use Of Features PopDropPLUuS The Competition 


Conventional Memory Used 27K 93K DOS commands 
fo configure 10 TSRs 4 80 


Expanded 

used with WSRs loaded 344K 

5 Number of TSRs per 32 
Disk space used for configuration lst 

swap files for 5 TSRs 

Keyboard “‘slowoown" Self removal supported 





a nS ae a 
WE SHIP VIA FEDERAL EXPRESS—FREE] CALL TO ORDER, OR FOR MORE INFORMATION (800) 888-4437 







FREE PS" SHIPPING 


OPERATE ANY COMPUTER— 
ANYWHERE IN THE WORLD, 
BY REMOTE CONTROL. 


CO/SESSION Allows you to quickly connect your computer to a distant 


PC (onaphone line) and run that remote computer as if you were right 
there—at the keyboard! Froma laptop in a hotel room, you can control 
your PC back at the office—even if it's more powerful—provide training, 
or troubleshoot a customer's PC (or software system) from your office. 
You can even print documents on either, or both systems simultaneously. 
And CO/SESSION 4.0 includes an all-new “windows-like” interface for 
speed and convenience, plus error-checking, seven advanced new securi- 
ty features, EGA, VGA and Hercules support aE i ol and much 
more. The best package available for remote 

customer support, fa mek ritoedusebart 
access. Easy to use—just install it—CO/SESSION sits in the background 
using only 51K. 

And CO/SESSION transfers files up to 20 percent faster than even its 
closest competitor—with screen updates over 400 percent faster! 


EXAMINE THE TREMENDOUS ADVANTAGES OF THIS EASY-TO-USE, 
CRITICALLY-ACCLAIMED REMOTE CONTROL PACKAGE The future of com- 
puting hinges on the concept of connectivity. The ability to access computers froma 
remote location opens a world of productivity that until now, has been unimaginable. 

CO/SESSION 4.0 runs in the background of both machines until called up by using 
hot keys. Both the remote (your computer) and host computer (the computer you're 
calling) can initiate calls using the convenient dialing directory. You'll control the dis- 
tant PC with speed, safety and convenience. And CO/SESSION is fully compatible with 
all leading software like Lotus, WordStar, WordPerfect, dBASE IV, SideKick, Norton 
Utilities, etc. Imagine the time savings you'll enjoy working on your office PC—from 
your homel You can print documents, transfer files—even work together with an 
associate or customer—remotely! 


PRINTING FEATURES 
With COSESSION, printer 
output can be directed to the 
host and remote machine— 
simultaneously. The remote 
user may, ifnecessary, spool the 
output later printing. 
WONCE/DATA SWITCHING 
Toggle back and forth between 
voice and data (using just ONE 
Phone line), or, start witha 
voice call, load COSESSION 
during the conversation, then 
switch directly to aCO/SES- 
SION data connection. It also 
offers a COM port window— 
handy when setting up a non- 
Hayes modem. A “chat win- 
dow” allows users to send and 
receive messages on-screen. 


pacseasii SHrPeIT 4 6 
WacTive 
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both directions—so youcan 
work at home—without 
transporting diskettes! 

And COSSESSION’s power- 
ful error-checking capabilities 
allow you to call up your office 
PC and copy an entire AP- 
PLICATION FILE to your 
home computer! 





“Windows-Like” Interface—with easy to use, pop-up menus. 


CO/SESSION 4.0 $199.95 


A QUICK LOOK 


CO/SESSION allows users torunaPC ina remote 
location—anywhere—via a modem, from their PC. 
Perfect for laptop users on the go who need to 
transfer data—even run applications while away. 
CO/SESSION is streamlined, slauple te ase with 

an all-new “windows-like” interface, unmatched 
speed, error-checking, convenience and secuntty. \ 














vas NO NO 

ves NO NO 
Display Files vis NO NO NO 
Delete Files vas NO NO NO 
Rename Files vis NO NO NO 





CO/SESSION transters files up to 20% faster— 


updates screens up to 400% faster than competitors! 


In fact, CO/SESSION was proclaimed “Fastest Remote 
Software Package" by Infoworld in March, 1989! 


ADVANCED SECURITY COISESSION protects your 
data with features like: dual-passwords, password- 
checking and data encryption. You can restrict the abili- 
ty to send or receive files on the remote PC, blank the 
other computers’ screen—even disable its keyboard to 
prevent unauthorized access. So if you're doing support 
onaremote PC, youcan work in complete privacy— 
users or passers-by will not be able to see what you're 
doing. And CO/SESSION includes a “dial-back” 
feature that provides an additional level of security and 
reverses phone charges (for long-distance sessions) and 
unmatched error-checking for data safety. 


‘RECORD’ REMOTE SESSIONS Record screen se- 
quences within a session for playback later. You can 
even pause within a session and playback earlier 
transactio1 t for training and system 
troubleshooting. The recorded information (including 
date, time on/off, name and phone number) can be im- 
ported into a word processor for billing or documenta- 
tion purposes. 

CO/SESSION Remote Control Software 


DB3800 CO/SESSION (2-user) IBM5%-inch...........$199.95 
DB 3805 COISESSION (2-user) PSI2 3% inch..........$199.95, 


Runs on the IBM PC, XT, AT, PS/2 and compatibles with 256K RAM 
{host PC requires only 50K). It will support virtually any dot matrix 
printer—as weil as lasers. 





FREE FEDERAL EXPRESS SHIPPING FOR MORE INFORMATION, OR TO ORDER, TOLL-FREE (800) 888-4437 


FREE SHIPPING CALL TOORDER (800) 888-4437 





GIVE YOUR PC XT THE POWER OF A 386! 


A BREAKTHROUGH SOFTWARE 
PACKAGE—MAKES YOUR PC (wpasiilsoo9s 
RUN UP TO 60 TIMES FASTER! | + 201c% 100% 














































You read ther right—up to 60 thmes faster! FAST!employs pork onary oe 
f—ip fo d emp! loys . yMANce emp anew concep 
advanced speed enhancement techniques and brings them toa cat tee femmcpicadors 
new, sophisticated level that delivers blazing speed to any program maw essed vase to te eer and 

u run. And it’s simple to use—just load it and go! eee ans 
yo p ‘ » This method also reduces wear on your drive 
A Stock IBM XT vs. A Compaq 386! In our lab test, we matched a pela 74 Ol hen 
stock IBM PC XT, equipped with FAST], against a stock Compaq faster than you ever dreamed possible—using 
DeskPro 386. The results were astounding—the XT outran the py PM. recline 
Compag ina standard data transfer performance benchmark! asimple installation. Its user-definable ‘hot 

keys’ will enhance performance even more. 

HOW IS IT POSSIBLE? FAST! incorporates the proven speedt-enhancing perfor- mae 
mance ease ae and adds an innovative twist: FAST! includes a form of SS ieee eee 
‘intuitive lo, t actually an- 
ticipates what data your CPU Date Transfer Rates With FAST! vs. Without FAST! 
will be seeking, and reads that In Kilobytes Per Second Data Transfer Rates In Kilobytes Per Second 
data from your fixed or floppy [ : TN) 16,000 
drive into u peo Re futer 
(or “cach "\—B e eee S000 ————— = 2, 
CPU asks for it! 4251 les 

Asaresult, your CPU spends 
virtually no time at all waiting — | 4000 pe —~| 8000 
for disk reads—an inherent | 
logjam that slows processing wll _ile J } = 2 
time significantly. 3000 4000 

Andusing FAST!, you'll notice | 
that the more disk-intensive the : sat ! 2000 : 0 
application (databases, forexam- | 
ple),the more time FAST! will 1071 oe | | a — iri | 
phere oad your ap- | = | 1000 With FAST! Without With FASTY Without With FAST? Without 

\. 1 
oe since pene iestes drive 235 | euxT MAT 386 250 
timeso drastically, it | all sn 
reduces wear onthediskdrive— ete a ra = FAST! Disk Performance Utility 
extending its life. Compatitor —_SOtigr DB 3850 FAST!—IBM 5% inch. 
Competitor DB 3855 FAST!—PS/2 3% inch... 

ee eee FAST! will run on the IBM PC, XT. AT, PS/2 and compatibles 

On a standard data transfer performance test, FAST! is 18 times faster than a standard AT—and 5 times with 128K RAM and DOS 2.1 or greater Supports fixed or flop- 

faster than the leading competitor. In fact, an IBM XT with FAST! is faster than a Compaq DeskPro 386! py disk systems, and supports conventional, expanded or 


extended memory 





DON'T BUY MORE EQUIPMENT! §$=You could spend thousands of 

dollars trying to achieve the speed required for truly efficient computing. 

Items like high-speed drives, turbos boards—even complete system 

hee try to overcome your system’s inherent slowdown—waiting for 
isk reads. 

FAST! is the only product that eliminates this processing tie-up and 
gives you top performance—using only 8K—for just $99.95 

And FAST! will work with conventional, extended, or expanded RAM. 
IMAGINE WHAT FAST! CAN DO FOR A 3861 FAST! will deliver spec- 
tacular results on your IBM PC, XT, AT and PS/2, but imagine how much 
faster the “new generation” of ultra high-speed processing technology 
like the Compaq 386 or Intel’s 386 Above Board will run using FAST!— 
they instantly leap into a new computing class! 

In addition, FAST! supports ‘hot key’ controls for instant response and 
allows most operating parameters to be altered any time after 
installation—saving even more time and allowing you to be more produc- 
tive. FAST! supports EXPANDED memory—but it is not required! 


WE SHIP YOUR ORDER SAME-DAY VIA FEDERAL EXPRESS! CALL TOLL-FREE (800) 888-4437 





FREE Pte" |SHIPPING 


CALL TO ORDER (800) 888-4437 


Quality Sotvare Fron... BLOCPUbIshing 





THE BEST SELLING FORMS PACKAGE IN THE WORLD! 


The Fastest, Easiest Way 


To Create Any Form! 


The perfect teol fer fast information 
erie Throw away those generic form 
ks, expensive typsetting invoices and 

printing headaches. With FORMTOOL, 
you can create, edit, manage, and print any 
form—from postage stamp size up to 13 in- 
ches quickly and easily on your PC, XT, AT 
or PS/2. And lt’'s se easy! You draw lines 
and boxes by simply moving the cursor!— 
and FORMTOOL is compatible with vir- 
tually all dot matrix, letter quality and laser 
printers. Produce your own invoices, pur- 
chase orders, shipping documents, 
employee time sheets, evaluation forms, 
estimate forms—hundreds of uses! 

And FormToo! will print forms sideways, 
adjustment of line and character 
spacing—even print math symbols. 


FormTool was designed to meet an 
urgent need of the business environ- 
ment: provide a low-cost means by 
which users can quickly and easily 
create their own forms using virtually 
any equipment—Just sit down and 
create a form. 


Drew Lines, Bemes And Grids—in Seconds 


ForniTool streamlines the PC's ability to 
draw—lines, boxes and grids are drawn 
for you with just a couple of keystrokes. 
You can change your grid layout, adjust 
type sizes, rearrange in seconds! 

An advanced word processor handles 
word and character wrapping, custom 
“FastTabs,” and the ability to automatical- 
ly fit text into a defined area—or quickly 
reformat if necessary. 


ANATOMY OF A FORMTOOL FORM 


Hortrontel And Vertical Line Drewlag 

Allyou have to dotsposition the cursor where 
you want todrawaline. Then hit one key, and 
FormToo! will automatically draw the line. 
Perfect Corners 

FormToo! wil end every line with perfect corners 
and T's, every time. It will even pipe double lines, 
Une Width 

Justspecify single, double, or boldlines, and 
FormToo! will draw them. You canalso switch 
between single, double and bold lines with one 
keystroke. 


Ratomeatic Grid 
Drawing agnidis as easy. Just specify: 
¢Columnwidth =¢Numberofcolumns 


*Rowheigth eNumber of rows 


Orleave any out, and FormToo! will automatical- 
lydraw the gnd based on your specifications. 


Pe a gatectton 
eran ovect ian: 
proren vert savectedt 
ncrunt Port selected: 


Large Letters 

Youcan select large letters, and even oversize 
letters up to one inch tall. 

Variable Type Sizes 

Variable sizes, and styles are available, andare 
selected from aneasy-to-follow menu. 
Special Characters 

Special characters like this box, as wellas math 
symbols and graphic charactersare available, 


Bilis Sixgla Med Decble Lines 
‘And they stillendinthenghtplace. 


Specify vanable line spacing of 6, 8, or 10 
Jines perinchand character spacing of 10, 12, 15, 
or 17 characters perinch, from FormToo!'s menu, 


” 


sottanre print Sposter® 
Primer taltch Sertteest 





Even the most complex forms canbe created in just minutes! 


TO ORDER, CALL TOLL-FREE: (800) 888-4437 


“its simple, clean design makes it quick 
to learn and use...We were able to draw 






MAGAZINE 





“THE FORMTOOL FORMS DESIGH KIT.” Form- 
Tool includes over 120 pre-designed forms 
ready to use—or modify them to fit your par- 
ticular needs. Plus, a guide to forms design by 
forms expert Michael J. McCoy. 


Preview your forms—full-page—with our 
new WYSIWYG preview capability. Spot er- 
tors in spacing, layout, type and alignment 
before commiting the form to paper. This new 
feature provides the WYSIWYG advantages of 
graphics-based products with the blistering 
speed of text processing. 





See your form on the screen—as it willprint! 


Formlool From Tiger 


DB 1010 FormTool3'h” PS/2 
DB1020 FormTool 5% PCiCompatible... 
IBM PC, PS/2, compatible with 256K memory. Floppy or harddisk, 
supports all coloror monochrome monitors with or without graphics 

cardand virtually all dot matrix, datsywheel and laser printers. 
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FREE SHIPPING CALL TO ORDER (800) 888-4437 


A 


ABOVE __ 
Quality Software From... SOF TV24RE 





If You Use LARGE Spreadsheets, Document Files Or TSRs—Don’t Buy An “AboveBoard’; Get “AboveDISC!” 


GET UP TO 32Mb OF EXPANDED MEMORY— 


WITHOUT BUYING ANY HARDWARE! 


AboveDISC 3.0. woken otc nt lalate 


2 CAA AFI 


Into Expanded Memory—Fi 


BREAK THE 640K BARRIER with AboveDISC Now you can run 
memory-hungry applications like large spreadsheets, large desktop 
publishing and text files, Windows, “new-generation” TSRs—even 
more sophisticated CAD drawings—without buying any new 
hardware—saves expansion slots! It’s ideal for laptops. 
AboveDISC actually utilizes previously unused portions of your 
Extended Memory located on the motherboard—OR employs your 
hard disk—to simulate EXPANDED Memory. It accesses up to 32 
megabytes of paged memory and supports EMS 3.2 and 4.0. 


You could spend $1000 for just ONE MEGABYTE of Expanded 
Memory—or you could buy AboveDISC—and get up fo 32 MEGS — 
for just $99.951 Ifyou use a PS/2 with 1 or 2 megabytes of Extended 
memory, and want to fully utilize it—or ifyou're on a network (like 
3Com) and have problems using menuing or accessing programs, or if 
youd like to increase the RAM capacity of your current PCs, XTs and 
ATs—AboveDISC is the ideal, inexpensive solution (without sacrific- 
ing precious expansion slots). Installs in seconds. 


AboveDISC TURNS YOUR HARD DISK INTO EXPANDED MEMORY! 
AboveDISC seeks out all the memory available on the motherboard beyond 640K, 
all the RAM on your extended memory board (much of it completely unused), or up 
to 32Mb of memory on your hard disk and uses it to simulate expanded memory. So 
you'll use memory you simply never had before—to run faster, more powerful ap- 
plications and create larger spreadsheets, drawings or databases. 
WHY PAY THE ASTRONOMICAL PRICE OF MEMORY BOARDS? 

... When for just $99.%, you can simulate Expanded ee smooth profor- 
mance, Here's a comparison of AboveDISC software vs. hardware. 


MEGABYTES POTENTIAL CAPAQTY 
AboveDISC software vs. hardware AboveDISC software vs. hardware 


50Mb S5OMb 


40Mb 40Mb 





30Mb 30Mb 
20Mb 20Mb 
Lae | | 10Mb 
Intel j ame 
AboveBoard ] 
% 
—_—_— i — 0 0 
Youd spend up to $1000 to equip your it ‘board, you're limit 
system with Intel’s AboveBoard—and vat caterer oa 
get % meg of Expanded Memory per AboveDISC, you can gain up to32 and 
$100, vs AboveDisc’s 32! use the langer programs! 











AboveDISC3. I $99.95 


A QUICK 10.0 K 


» Beyond the restrictions of conventional 
memory lies faster, more powerful programs— 
but the cost of expanded memery Is 
prohibitive. 


» AboveDISC finds unused memory within 
your system, and stilizes year hard disk fe | 
\amiove arpended pemery—up fo 2 megs 
» Installs in seconds, runs on any IBM- | 
compatible computer. Saves precious expan- 
sion slots. Ideal laptop accessory. 

» Supports LIM 4.0 and 3.2 standards. 





HOW ABOUT COMPATIBILITY? AboveDISC 
is fully compatible with: Lotus 1-2.3, Symphony, 
EXCEL, Windows, Paradox, Quattro, Reflex, 
AutoCAD, Framework Il, PageMaker and more, 
call us for compatibility details. 

And AboveDISC is transparent, so if your 
machine runs at 25Mhz, so does AboveDISC! 

So before you retire your extended memory 
card orjunk the non-expandable machine, try 
AboveDISC—and save a bundle! 


DB6550 AboveDISC IBM5% AND 3% inch........... $99.95 


Runs on IBM PC, XT, AT, PS/2 and compatibles. Requires 256K 
memory. Uses as little as 14K of lower 640K memory. 





WE'LL SHIP YOUR ORDER SAME-DAY VIA FEDERAL EXPRESS! 


CALL (800) 88-TIGER 


FREEPEEEO"|SHIPPING CALL TOORDER (800) 888-4437 Quality Sotvare From... BALOXCPublishing 


STOP WAITING (...AND WAITING) FOR YOUR PRINTER! 
“i —, ew PrintRite $99.95 


Now You Can Run Your 1, 09 Rare 
Printer—While Workin wine san atau that 


computer—while printing! Laptop userswho 


(at top speed) On Your PC. | sssitencsiropin unite 














get back to their printer 
| 4 PrintRiteis RAM-resident, allowing pop- 
PrintRite allows users to run print jobs of any size—while continu- | 1? 2nytime status checks on your printjob, 


and requires less than 50K. 


ing fo work, af fop sp eed, on your computer, PrintRite spools your rod Printitite monitars all praterestiveyanid | 
print ‘Jobs to disk (and compresses them), allowing applications to intercepts printeroutput, spools it(compress- | 
generate print jobs at maximum speed—and save hours of printing ed)toaDOS file It is then added a 
time—and it occupies less than 50K memory. Spend time working— queue— a Orig Se Oe 
not waiting for print jobs! v PrintRite will add text files directly to 

7 queue—without spooling, to save time and | 
Se. te LF valuable disk space. You can hold reports in j 
DESIGNED FOR EASY, EFFICIENT OPERATION Stop wasting time waiting for quel ee eee 
your printer to finish a document so you can continue to work on your PC. Hamess pee ciboees LANCE flee 





the power of professional mainframe spooling technology—in an easy to use package. and will print up to 65,535 copies! 
Introducing PrintRite. Designed for fast, efficient operation, its streamlined pull- cc : er ‘ ae pr 
down menus allow you to print documents, lists, labels, spreadsheets—anything— 
while you continue to work, ne peti eer om ee r iti 
PrintRite compresses spooled files to disk for ultra-efficient use of memory. Printer bersopemectt Foolktt From 
PrintRite spools each file separately (rather than in one large file) to eliminate cost- 1B 4960 PrintRite IBM5% AND 34% inch... soveo.$99.95 
ly hard-disk fragmentation, And only PrintRite allows you to control five printers at RunsonIBMPC. XT. AT.PSI2 and compatibles, akon 
one time, so you can dedicate specific printers for certain tasks. Pop PrintRite up memory. Will support —. 
anytime and view the queue and documents on-line. Change the printing order, be and 
specify the number of copies, sideways printing, add items—even pause and restart. 
FORMS ALIGNMENT, MULTIPLE PRINTER SUPPORT PrintRite will prompt 
documents. 
Re-run reports at 
any page, and stop 
GROUPS SIMILAR PRINT JOBS FOR MAXIMUM EFFICIENCY PrintRite 
automatically groups types of printing jobs together (like spreadsheets, text, 
graphics and sideways jobs) for more efficient use of the equipment. 
NOW LAPTOP USERS CAN ‘PRINT—-WITHOUT A PRINTER To your laptop 
computer, PrintRite looks like a printer. Your print jobs are spooled to disk and 
stored (compressed) in aDOS file, When you get to aprinter, PrintRite will print the 


you for alignment 
orstartaprintjob | oct See ‘ . | 

Spooled files are compressed to save disk space and prevent loss of data that can 
documents. 





of the first page, or 
every page of your | 

at any time ifyou Comer ip Sve bere piers vlch between rice exe Pes On per 
need silence. ;—aitomatically—while you work on something else. 

occur with other memory print buffers. PrintRite guarantees 100 percent protection 
of every bit of your data—even in the event of a power loss with its auto-backup. 
PrintRite’s easy-to-use pull down 
menus allow fast, easy operation. 
The handy view screen (shown 

here) displays the printing order of 
your documents. 

From this screen, 

youcan quickly 

re-arrange the order 

in which your jobs 

will be printed— 

even stop or restart. 

PrintRite gives you 

more control with less work. And a 
that means increased productivity! —_—— 








CALL (800) 888-4437 WE'LL SHIP YOUR ORDER VIA FEDERAL EXPRESS—FREE] 


FREE Pitt" SHIPPING 


CALL TO ORDER (800) 888-4437 


WHEN YOU MUST FILL-IN A PRE-PRINTED FORM... 





A Complete System For Quickly 


And Accurately tee, bes 


Any 


infer. 


Form On Any PC And 


Are you stl trying to fin preprinted This is the ONLY system that completely |  FormFiller2.0 $149 
ms like insurance claims, contracts, in- synchronizes your computer and printer ee 
Lines —usingthis template concept or fast, 2c A QUICK LOOK 
requisitions, shipping forms—using a curate fill-in of any pre-printed form! ep 
typewriter or word processor? And FormFiller is the only system that cet et ue eee bth 
As you've no doulrt discovered, mostforms allows fill-in of double-sided, multi-part, or novice and advanced users. 
don't use any standard spacing at all—so interleaved carbon forms. o Fill-in Any Form With FormFiller’s unique 
your typewriter, word processor or spread- Form Filler’ ise filles ilitie ‘gnd “design, you can quickly match the spac- 
sheet simply can’t do the job accurately or ‘ormFiller's precise fill-in capabilities, ing of any form to achieve pinpoint-precision. 
efficiently. In fact, it's an incredible waste of poping math, database and import- And FormFiiller will support up to 640 fields! 
; ; is hii qi , Powerhal laport FormFill 
Oe ee tt oy —makesitthe VENEITED wllallow youto ‘swap data with your favorit 
form, using vi any PC andprinter— premiere or database, eliminating double 
, virtually ' é forms pro- entry. You can also import/mergelexport any 
regardless of the form's spacing or a DIF-dBASE I, Iii, Lotus 1-23 (WKS and 
complexity—and youdon’tneedagraphics  °SSINE WK) or ASCII files. 
adapter or color monitor. an bet a lnpenions tee ie dag 
Formf ler locates blanks on your ly look up de 
by printing ai dec on the form, naa BEST BUY ie Res 
mm this grid, FormFiller automatically s 
creates a ‘master template’ and sets up fields Form ifier 2.0 Named “Best Buy” eee picesidig cae silly | 
cork Hart ne es oeae aiy POWORD emarte nen Reig 20 ey” calculated values. It even checks the forms 
mone en {in forms processing software, 


FAST AND EASY FORM FALL-IN! By taking the repetitive, 
tedious work out ofform fill-in, FormFiller enhances accuracy 
and greatly increases speed. Data can be stored within the 
template—and printed automatically! Call it up, make 








r 











for errors and omissions. 


necessary changes, and print the entire form again. 
PINPOINT-PREGSE SPACING FormFiller has the flexibility to 
match aay spacing of blanks on your forms—it allows each field 
700th pene ae ay lap ari teeone 
‘an inch—so every “X” will appear im the proper 

box—not below or beside it. 
SPREADSHEET-LICE FINANCIAL AND MATH FUNCTIONS 
FormFiller’s powerful math and financial functions will 
calculate figures and fill them in for you—automatically! 

FormFiller can add the numbers in specified fields, deduct a 
specified discount, and print the total in a specified field. Fill-in 
data can be stored for later recall and fill-in. Change one 
number, and FormFiller will automatically re-calculate the 
numbers and enter them into proper positionon the form. 

Calculate percentages, loan and amortization figures, 
depreciation, present and future values—dozens more. 
Government Forms 


Forms... 

FormFiller can fill-in 
federal, state and local 
government forms, legal 
and tax forms, medical 
and insurance forms, 
loan, mortgage, and 
other financial forms 


FormFiller 2.0 And FREE FormFiller Sompler! 


DB 8002 IBM PCicompatible 5% 

DB 8120 PS/2 3% inch Diskettes.. 

IBM PC, XT, AT, PS2or: ible with 512K, DOS 2.0 or greater and 2 floppy drives, 
iv ‘disk. Supports virtually all pri 








FormFiller 2.0 has 
become the corporate 








orone floppy drive and a printers. 
Includes “The FormFilier Sampler’—sample templates, User guide and spacing grid. 


FREE FEDERAL EXPRESS! CALL TOLL-FREE (800) 888-4437 TO ORDER 


FREE SHIPPING 


ORDER LINE—{800) 888-4437 





The High Performance 
Mail And Customer List 
Manager—Just $79.95! 


More Power And Features Than Other Packages 









Costing TEN TIMES As Much! 

Keep in touch with customers, PERFECT FOR PERSONAL OR 
contacts, prospects end associates. BUSINESS MAILINGS! FastPak Mail 
FastPak Mail is the ready-to-use package _ contains hundreds of pre-defined formats 


that gives users of any expertise level the 
ability to completely automate their entire 
mail preparation process. It automatically 
eliminates duplicates, performs profes- 
sional mail-merge, handles bulk 
mailings—quickly and easily. 

Prints your customized letters, envelopes, 
post cards, name tags, shipping labels, 
clear labels, rotary index cards, con- 
tinuous envelopes, C.0.D. labels—plus 
hundreds more! 

Use your existing Information. You can 
quickly insert names, addresses, and 
customized messages into the body of 
your letters using FastPak Mail to import 
information from programs like dBASE 
for timely, efficient mailings. 

Small or mailings! 

FastPak Mail takes the guesswork out of 
mailing—even sorts bulk mail for lowest 
possible postage rates. 

Newsletters, direct mall campaigns, 
fund-raising, follow-up, prospecting, 
questionaires, holidays, special events— 
any mailing task! 


READY-TO-PRINT LISTS AMD LABELS Print 
labels 1,2,3 or 4 across, clear labels, rotary index 


cards, file folder labels, packing labels, name 


tags, post cards, envelopes, invoices, 3 x 5 index 
cards, cassette labels—an 


\d dozens more! 


FAST, EASY BULK MAILING 
FEATURES 


your bulk mailings by 9, 5, or 3-digits—for 
postage savings up to 25%! 


INTO YOUR LETTERS Convert any list that you 
have (from dBASE, Lotus, or any ASCII file) and 
merge that information (names, addresses, etc.) 

into the sad oe letters. Everything you mail 


will be clean and professional-looking. And 
FastPak Mail is compatible with virtually any 
program—eliminating data re-entry! 

Use FastPak Mail to customize proposals, 


reports, letters, notices, statements, invitations, 


follow-up notes and press releases. 


Easy to use bulk rate sorting, index- 
ing and labelling—FastPak Mail will automatical- 
ly eliminate any duplicates in your listand sort 






for any mailing task—it's so simple to set up 
and use that you'll be organizing and prin- 
ting lists minutes after opening the box! 
FastPak Mail is so feature-rich (with it’s 
mini database and word processor) and 
flexible, you'll never run out of uses. 


Twe Keystrokes... 

Pops-up the FastPak menu to add aname to your list. 
Create: i alll hundreds of pre- 
defined format 

Give FastPak at zip code, and it will automatically 
Jook up the City, State and area code! 

Includes fast, easy importing features—you can use 
any of your existing data in FastPak Mail—eliminating 
re-entry of data! 










FastPak Mail $79.95 


A QUICK LOOK 





FastPak Mail isa complete mail preparation system 
that combines mail and customer list management 
into simple-to-use package. 

There are hundreds of built-in label formats, mak- 
ing FastPak Mail ready to go out of the box. 

Also includes easy importing, so any existing list 
can be utilized for professional mail merge. 
Awarded PC magazine's “Editor’sChoice” 


A Great DIRECT MAM Teoll FastPak Mail con- 
tains features found in large dirct mail 
systems—in a friendlier, simplified format. 

Staying in front of you list of customers and 
potential customers with a company newsletter 
is perhaps one of the most effective ways for you 
to build awareness. 


MARAEL TON A LET 
FASTPAK MAIL! 


DB 4550 FastPak Mail IBM PC 54-inch. 
DB 4555 FastPak Mail PS/2 —3'4 inch. 
IBM PC, XT, AT, PS/?2 and with 
rosie TA mae ol 















FOR MORE INFORMATION ABOUT THIS PRODUCT, OR TO ORDER, CALL US TOLL-FREE AT (800) 888-4437 
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FREE Pte" |SHIPPING — TOORDERCALL (800) 888-4437 QualtySofwareFrom.. SOLUTIONS 
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READ THIS CAREFULLY | bist optimiera 
| eae or ae Value 
IF YOU OWNA HARDDISK. \==0*05" 
YOURHARDDISKISATIMEBOMBE i soresspecdtoourhardishy 
bs inevitable and fatall When your hard disk was new, it pa ings aaa as ed bea 
ran lean and swift, retrieving files in just a few seconds. But as you added to.300% and minimize wear on the 
files and programs to it, sa hi a | Bee ae =. 
“diety" hard can fo 100 seconds fo retrieve A fragmented hard disk will almost cer- 
that ased to fake just 10 seconds—TEN TIMES SLOWER! tin cashatsmepoint. © 
The problem? Fragmentation kills hard disk performance. It causes ex- eae pg nrc aed 1 
cessive head movement across the media, creating bad spots throughout ee eee | 
the drive. It’s aggravating—and it’s dangerous! A fragmented hard disk, v Contsine Ieasytosse utes | 
left unmaintained, is almost certain to crash. That means major dataloss,§ 9 | |_—_— __j 
DISK OPTIMIZER 4.0 is the standard for hard disk optimization software. 
Its sleek, easy-fo-use menu system makes hard disk maintenance simple. MAINTENANCE FEATURES: 
1. The New Hard Disk. WreckSaver Protects the surface of your 
Thisisoncu brent novhend di As3oe headed rm ping ote 
randomly. Each occupies a place on same track for too long. 
the iy populated disk. As this point, Refresh Prevents bad that develop 
Sot nce ees in cetis deta taliegictratlc Ciaioes 
Se misty ao Wear and tear on your Le, ca lt clr 
ae ce 
Flags serpyinat im Wat fund sine 


dom manner. If you delete a file,a"'hole"’ 
is left where that file had been stored. DOS 





Analyze Graphical oe 
how much fragmentation has taken place on 
your hard disk. 

KIBFile Completely delete sensitive files to 
prevent unauthorized access. 
Flnd¥ile and FilePook Misplace a file? 
FindFile will perform a ‘‘wildcard"’ search 
withjusta 


ing” Then geta “quick look’ with FilePeek 
et geta ba 

r these conditions, the risk ofahard 
disk crash is high, and the wear and tear on 
your disk's moving parts and magnetic 
media is severe. And it's slower than ever! 


3. After Using Disk Optimizer. 
DISK OPTIMIZER assembles the pieces of 
Poffo tp paren aay 
ONE FILE. a couple of keystrokes wil 
help your hard disk ran up to 300 percent 
faster! Andall of your daa is KO% safe 
Your hard disk and your data are safe. 
PA a pera raphe 
‘Data Guardian,” 


setoms recrahles 
tand unformat accidentally formatied hard 
disks—plus adozen new utility features. 


Cer 2000 wsers have mscovered tea ist CP 
fimizer saves time and COM 
plete protection from hard pena ere 


AO 
‘CUBIT’ COMPRESSION UTILITY. 


CUBIT safely compresses the data stored on your hard disk 
up to 7Opercent, Whena file is called, the data is automat- 
ically de-compressed, If your hard dish is nearly full, 
CUBIT can save you the cost ofa new one by com- 
pressing your files—by up to 75 percent! 








DB 3280 Disk Optimizer 4.0—IBM 544 inch....$69.95 
DB 3285 Disk Optimizer 4.0—PS/2 3% inch...$69.95 
Runs on IBM PC and compatibles. Supports DOS 4.0. 


— — — = —— 


FREE SAME-DAY FEDERAL EXPRESS SHIPPING 











FREE PEEEO"|SHIPPING — TOORDER (800) 888-4437 Quality Somare From... BILOCPubishing 
CREATE BINDING LEGAL DOCUMENTS ON ANY PC! 


Software That ‘Writes’ Wills, 
Leases, Promissory Notes, 
And Other Binding Documents. 


An easy-to-use, on-screen ‘interview’ format! Now you can pro- 
duce binding legal documents for everyday legal situations without 
hiring an attorney. PERSONAL LAWYER will handle: General 

















Power Of Aftomey, Special Power Of Attorney, Revocation Of A QUICK LOOK 
Power Of Attorney, Statement Of Child Guardianship, Residential o Fast, easy-to-use system that allows you to 
Real Estate lease, Promissory Note and Personal Wills. Beeches binding dociinents Mreverycay 
PERSONAL LAWYER works by asking you a set of questions er acs Fe ee 
related to your specific situation. The program will then ask subse- lending money, leaving your childin the care 
quent questions, to follow-up, based on your original responses. Once of others—even producing a residential lease. 
the complete set of questions has been answered, PERSONAL » Just type answers to questions asked by the 


LAWYER will compile the information, select paragraphs from a pre- system and the documents written for you. 
determined set within the system, and actually “write” an enforceable — 
document for the circumstances you've described using its unique 
“text-builder’: 

This program has been developed under the supervision of attorney 
Douglas B. Jacobs, and the documents produced are legally binding. 
You could save thousands of dollars in legal fees by preparing 
documents yourself quickly, easily—and inexpensively—with PER- 
SONAL LAWYER. 


{The PERSONAL LAWYER meets the requirements of 49 states and the District of Columbia—the state of Loui- 
sianais excluded because much of its legal system is based on French rather than English law] 











Simply npe the answers to jons that. ON-SCTCEN. 

LAST WILL AND TESTAMENT. The importance ofa personal will cannot be Trraonal Lanyerthen "writes" the document fr You 
overstated and there are many reasons for having a will in today’s society, r . 

Without some careful thought to the distribution of your estate, itis possible that PROMISSORY MOTE Promissory notes provide 
it might escheat (default) to the State or Federal Government, resultinginhigher _the written ability to agree to accepta loan on certain 
taxes and/or fees than necessary. terms ne the payback of the loan. 

Personal Lawyer permits you to bequeath general or special gifts. Italsoenables = POWER OF ATTORNEY Power of atto: 
you to specify the executor of your estate, choose a guardian or guardians to carefor documents give you the power to take care ere 
minor children and make many other decisions for competent estate planning. assets, either generally, or for specific matters. 


STATEMENT OF GUARDIANSHIP A State- 
ment of Guardianship is used to appoint someone to 
handle the personal rights of your children in a tem- 
porary situation. 
RESIDENTIAL REAL ESTATE LEASE ‘his por- 
tion of the program allows you to easily write a legally 
binding lease for such residential property asa 
house, duplex, apartment or rental condominium. 

If you have real property to rent as aresidence, or 
youare a renter of such property, you need the pro- 
tection of a written lease. 

Create a lease that covers such items as: security 
deposits, pets, payment of utilities, parking, etc. 


Personal Lawyer 
From Tiger Software 
DB 2250 Personal Lawyer 5% Diskettes....... $59.95 
DB 2255 Personal Lawyer 3 Diskettes........ $59.95 


Requires minimum 256K RAM. Supports color or monochrome 
and fully supports virtually ALL printers. 





WE SHIP FREE—VIA FEDERAL EXPRESS! CALL US TOLL-FREE AT (800) 888-4437 


FOR MORE INFORMATION OR TO ORDER (800) 888-4437 


A Quality Product From... 


HEADSIART’ 


eM LOCIES (OF 
——— 





We've Carefully Assembled 
The Tiger “Dream System.” 


The Perfect System For Home, Office And Education! 
indudes Hardware, Mouse And Software Library—Plug ft In And Gol 


Fora while now, our customers have been asking 
ouradviceon which system they should buy 
They ask about starter systems for home ora 
good second computer for their expanding 
businesses. So, we looked around. We looked at 
equipment from virtually every leading manufac- 
turer and what caught our eye was the system you 
see here. The HeadStart EX-938 S-1 Explorer. 


HERE'S WHAT YOU GET: The instantly expan- 
dable Explorer packs an ultra-fast 8088-1 9.54 / 
4.77.MHz microprocessor, color monitor with 
stand, full-function 84-key keyboard, a mouse 
and plug-in ports for ajoystick, amodem, a 
Printer, color or monochrome displays and extra 
memory. You also get a hand-picked assortment 
of software including the Splash! jr. paint pro- 
gram and more for use with the sleek, 3-button 
mouse! And the entire package is backed 100 
percent for 12 months by HeadStart. When 
you're ready to expand the system, just “plug-in” 
the optional 40 meg hard drive! 


. ma — 


—A———— 


READY-TO-RUN— 
RIGHT OUT OF THE BOX! 
Sets up in minutes! The Explorer 
Environmentallows you to “point- 
and-shoot” forany function. 
Includes built-in graphics, 

game and modem ports! 





With 512K m 


This system is built by one of the emerging 

leaders in technology for the 1990s and 

beyond—North American Philips. 

» 8088-1 processor (9.54 or 4.77) MHz 
rocessor socket for 8087 

~ A3%" 220K Disk Drive + 3-Button Mouse 


» Built-In ''Flip-Down"’ ry oat “AT” Style Keyboard 

Built-In Clock, Calendar And Phone Book 

» Built-In Word Processor 

vw Serial & Parallel Ports 1 54" Floppy Interface 

o Hard Disk Interface Built Onto Motherboard. 

w Built- In Calculator, Datebook. , Spell Checker—and 
streamlined, * "graphical" user interface 

wo ‘File Cabinet’’ For Organizing Lists 

w 12-Month Warranty On Parts/Labor 


Also includes MS-DOS® pa oe ts RO GH 


BASIC® from Microsoft, AT! award-winning 
torial program, jacilbe gon! Salient acu: 
training system, pr en eg 





| TheTigerSoftware | 
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DREAM SYSTEM | 
SPEQAL! Just $889 


The complete system that allows “right out 
of the box” power, performance and pro- 
ductivity, Perfect as a home computer or as 
asmall business “Goliath Killer.” 
Perfect for home, business and education. 
Expands quickly, easily and inexpensively. 
The optional AUTOMAGIC 40Mb hard 
diskpak includes $600 in FREE software! 
This isa feature rich, highly compatible 
system that pours on the power! 

. AND WE'LL PAY THE SHIPPING! 





INCLUDES: CPU, monitor, monitor stand, 
mouse, software internal 720K disk drive, cables, 
documentation and FREE SHIPPING... 


DB8286 Dream System......... $889.00 


PERFECT FOR HOME, OFFICE AND 
EDUCATION... 

And agreat value! Put yourbusinessin 
high gear, organize your personal life or 
challenge young minds... 





FREE FESO” SHIPPING CALL TO ORDER (800) 886-4437 Quality Sotware Fron... BILOCPubishing 


PRINTER SUPPORT Ali printers ted, 
ORGANIZE, CREATE CUSTOM LABELS, 2m 200 ssranstcons 
AND PRODUCE REPORTS FOR YOUR  cxmoscarsan :<:sce00 <xninsn 

500 diskettes and 32,000 files. An unlimited number of 
ENTIRE LIBRARY OF DISKETTES! = secs rec cuetrinctomcs 

space. Diskette Manager 3 will print any label that your 

ISKETTE MANAGER 3 helps you printlabels (both 54% inch and.3¥4inch) _Sharaerslnperandiower case, The ata seq 
D ‘you prin 4 inchan nara: 
and generate library reports for everything on your diskettes, Just read your tienes autora 
diskettes into the system; each diskette directory (including subdirectories) is andunlimited ile names using additional labels. Com.” 
instantly cataloged, you can then print labels and reports showing thecontents _mentscanoccupy up toeight 57-character lines, 
of every diskette—-or your entire library. 

DISKETTE MANAGER 3 will accept all diskette types and sizes recognized 
by DOS including 5% or 34 inch, fixed disks, tape backups, 360K, 720K, 1.2 
Mb, 1.44 Mb, etc. Catalogs of your files can be created to contain up to 500 
diskettes and 32,000 files. You can choose from several predesigned label for- 
nats for your diskettes, or design your own. 


u 


FILEOO1 DAT FILEOO2 EA FILEOOS DAT FILEOO4 DAT FILEOOS OAT FILEOOS 
FILEOO? DAT FILEOOS FILEOOD DAT FILEDIO OAT FILEO1? OAT ee Dar 
FILEOIS DAT FILEOIS OA Hteots GAT FILEOIS OAT FILEOI7 DAT OLSKNAME DIG. 


wo OF COMMENTS. appear on each 
ines, in ral te Nelp 
se thee COMMENT LIMES help you tc 


















DB 2220 Diskette Manager 35% AND 3'............ $49 
Ean eS AT od or compas ell 220K, 
RAM, 2 diskette drives or one diskette drive and 





Preything YouNetToKnon/menPeS-____________ ) earn To Type With The Finest 
Learn DOS Hands-On! TheFast, | Typing Program In The World. 





Informative, Fun Way To Get So ean ena sou be tnuch ping ith peda acura nha 


short lessons! MAVIS BEACON TEACHES TYPING! is the premiere touch- 
typing self-help program that uses carefully planned lessons and drills—perfect 
The Most From Your Computer! ping set hel rogram that wes cartly planned lessons and dil 
Four different “learning centers” provide an entertaining, informative ex- 
FA pci si a tattle plg ml ath perience. This awarded The Software Publisher's Association 
Laat Sonam your PC. It’s easy to understand, and it leads youinto a well. A deal Are ate vod iS 
awareness of DOS and its vast power and numerous possibilities. "Best Ho Home Leaming Software of 1987: 





“DSITORpeatrbenesorearcrone See ice Serer pe nN TER TER) 
Mande-On DOS Training DS Tutor uses plain and simple language to help you begins by outlining the lesson luating your typing for speed, ac- 

| curacy or particular problems. A chalkboard appears on screen displaying 
develop your understanding, skills and confidence in using DOS. And this com- M. roan tere Proce ete = pal 
on these problems. lf your speed is poor, 
MAVIS BEACON will 
Prescribedrillsforin- #AWHNARS 
creasing speed. Ifac- ff “ 
curacy is your j 


weakness, MAVIS 
will help you work 
on that. 










Resse Writer 








t 4 
DS TUTOR and FREE BONUS GIFTS! DB 1490 Mavis Beacon 5% ittch wssssssesnesnsenee $39.95 
DB 1480 DS TUTOR PC 5% Diskettes........$39.95 IBM PC, XT, AT, PS/2 and compatibles. Requires 256K. 
Requires minimum 256K RAM. Supports color TIE SOFTWARE TOOLWORKS, 


WE'LL SHIP YOUR ORDER FREE VIA FEDERAL EXPRESS CALL US TOLL-FREE TO ORDER (800) 888-4437 





FREE PRS" | SHIPPING 


CALL TO ORDER (800) 888-4437 


Quality Software From... 


Heapdrarr’ 


TET 





FIVE SMASH-HIT PROGRAMS—IN ONE PACKAGE! 


Screaming Jets, Stealth Bombers, 
Exotic 


We've assembled the most popular PC entertainment software 
into one great family-fun pacid 
Tiger proudly presents five of the hottest-selling PC entertainment packages! 


CHUCK YEAGER’S ADVANCED FLIGHT TRAINER From the edge of space you 
scream toward Earth at Mach 3. Suddenly, your $30 million needle of rocket-fueled 
titanium spins violently out of control. You have only 8 seconds before you dig a fiery 
hole in the desert! 

Learn advanced flying the Yeager way. Unique windscreen cursors teach you as you soar 
through flawwless takeoffs, landings, aileron rolls, Cuban 8’s—even hammerhead stalls! - 
Includes 14 different aircraft—including experimental aircraft. Includesagreat manual (ee 
with loads of background information. 1 


AIRPLANE FACTORY And while you're flyingwith the legendary Chuck Yeager, you | 
can mastermind the design of your own pi lane! Airplane Factory actually lets you design ' 
new aircraft that you can fly in Chuck Yeager’s Advanced Flight Trainer. Strap yourself 
into a classic Sopwith Camel with the power of an F-16, ora P-51D Mustang with t the in- 
credible masking capabilities of the Stealth Bomber. 


SUPERSTAR INDOOR SPORTS Action-filled Air Hockey, Darts, Ping-Pong and 
Bowling—all featuring superb graphics and split-second control! This package has been 
highly acclaimed for its exceptional screen design and smooth animation. Each gameis 
astand-alone program with multipl levels of play, and various options. Supports 1 or 2 
players—a perfect gift that provides hours of competitive fun for the entire family. 





A 
$169 
VALUE! 


IN ONE PACKAGE—5 BESTSELLING HOME SOFTWARE PACKAGES! 


TEST DRIVE You'llactually feel the power and 
performance of five of the world’s most exotic 
(and expensive) sports cars! Your adreniline will 
rush through youas you take the wheel of a Fer- 
rari Testarossa, Lotus Turbo Esprit, Porsche 9II 
Turbo, Corvette and Lamborghini Countach. 
Authentic sound, lifelike animation and all the G- 
force youcan handle! 


PAPERBOY A monster arcade hit! Hop on your 
bike for a free-wheeling ride through the 
“burbs.” You've got papers to deliver—but rob- 
bers, tough guys and zany obsticles are lurking 
everywherel 


wae il 


DB5250 Tiger Fun Pak—-IBM5% AND 344 inch.....$59.95 


IBM PC, XT, AT, PS/2icompatibles with 384K andCGA. 


PRINTMASTER PLUS Turn your home com- 


uter into hic design studio! PrintMaste: 
Aurtomate Your Home Finances, cee So ee ais 
with ease—; 
Go Into The Publishing Business, ‘ici aa 
grap! nts. 
Cc OM PUT N ¢ And Get APh. DIn Math! Fam chiboae you arndeit iden iat anit fod 


New Uses For Your Home Computer! A $199.00 VALUE! We've assembled the perfect 


combination of productivity, creativity and education. 


style—and one keystroke gets you started! The 
handy preview feature lets you see exactly what 
you'll be printing—on your dot-matrix printer! 


QUICKEN —THE FAST, EASY Children work with Professor Matics in his 
HOME ACCOUNTANT The best-selling “Solve It" mode getting specialized attention. 
home accounting program available. No And MATH TALK includes revolutionary speech 
more balancing your checkbook, keeping technology that actually talks! 

track of tax records or organizing , 
finances—Quicken is fast andthorough. MATH TALK FRACTIONS Continue your child’s 
It’s also perfect for small business! education in math witha complete course in frac- 
Quicken works just like your paper tions. In MATH TALK FRACTIONS, children 


checkbook—except itreminds you to pay 
ary then, itautomatically hay checks 
and updates check register and 
balance. And it’s so easy, it sets itself up 
andis ready to go—right out of the box. 
You won't even have to read the manuall 
One keystroke gives you detailed reports 
of you account activity, tax records, credit 
card and money market accounts. 
Quicken is downright FUN to use. You'll 
actually look forward to paying bills! 


MATH TALK The perfect way toteach 
5-13 year olds about the basics of math. 
The program features Professor Matt E. 
Matics, who instructs your child on addi- 
tion, subtraction, multiplicationand 
division—making it more fun than everl 


ages 8-15 learn to understand and solve tricky 
fraction, decimal and percent problems as they 
work along with the professor. 

Children can play alone or against an opponent 
in games like “Team Challenge,’ “Fraction 
Shuffle” and “Fun House.” 


| 
\. 


PrintMaster Plus features clear menus and easy- 
to-use functions. Your entire family will love this 
creative tool. 


PRINTMASTER ART GALLERY! Straight 
from the PrintMaster team of artists and 
designers comes this incredible collection of 
graphic images for use with PrintMaster Plus] 
Reports, homework assignments club and 
association flyers jump off the page when you 
quickly insert graphics or create alogo. 
Contains over 100 holiday, animal and sports 
symbols, plus zodiac signs and background 
patterns. 







DB52605% AND 34-inch IBM PC...... 
1BM PC, XT, AT and PS/2 with 384K. 





FREE SAME-DAY SHIPPING VIA FEDERAL EXPRESS! 


Copynght 1989, TigerSaftware, inc. All nghts reserved. 


TOLL FREE (800) 888-4437 


FREE fie" SHIPPING + TO ORDER (800)888-4437 


QuatySotwarerom.. ie FAMware- 


Computer Software For The Fay 





A COMPLETE GENEALOGY SYSTEM FOR YOUR PC... 








ORGANIZE AND DOCUMENT YOUR 
FAMILY’S ia RECORDS | 


your familly treel Turn your home oti 
PCinto a genealogy lab and provide “Peay 
hours of enjoyment for the entire fami- © 
ly. FAMILY REUNION organizes all 
important documents and events in 
your family’s history (birth, marriage 
and death certificates, descriptions of 
important events, etc.) and assembles 
asmall database of the information. 
FAMILY REUNION then allows you to 
store it, display it, chart iton paper (including several “family tree” formats)—even 
create mailing lists and keep track of birthdays. And FAMILY REUNION lets you 
chart your lineage as far back as you can trace it. A captivating “research adventure” 
for children of all ages, and a wonderful gift for future j generations. 









CHART THE LIVES OF YOUR ANCESTORS! With FAMILY REUNION, youcan 
easily print a chart tracing your direct ancestors for up to six generations ona single 
page—and print your lineage as far back as you can trace it. 


Prints the direct descendants of any selected ancestor in any of the following formats: 


direct line, descending tree, columnar or side-by-side. Printa list of your relatives 
which includes name and birth date—don’t miss another birthday! Organize family 
reunions and printlabels for everyone. —_= 


rae Lassen 
MANAGE YOUR CREDIT WISELY... Software, Inc. 


CHOOSE THE SMARTEST LOAN, OR 
STRUCTURE EXISTING CREDIT FOR 
INCREASED BUYING POWER. 


allt 





Ever asked questions like these? “What is the real interest rate 


when I consider fees and points?” Or, “Can I pay off my 30-year 
mortgage in 15 years if I pay a few extra dollars each month?” 
“What is the effect of an extra payment?, and will early payment 
really save me money?” “Whatare my financing options?...” 

LOAN MANAGER is an easy to use tool for evaluating new credit as 
well as managing existing loans. Careful structuring of your loans 
can give you dramatically increased buying power. 


POWERFUL LOAN ANALYSIS FEATURES Figure balloon payments, loan fees, 


points and escrow charges associated with mortgages and large loans. Helps you 
determine the most intelligent way to figure major financing agreements. 

You can also figure any loan variable, interest rate, amount, or payment 
schedule—or figure for any two unknowns such as rate, term or amount (includes 
range-sensitive comparison tables), Standard, or “rule of 78s” calculations. 
Calculates amortization and payoff figures for partial or full loan term (fixed or 
adjustable-rate). Evaluations can be printed, sent to disk or displayed on screen. 


SIMPLE-TO-USE (YET POWERFUL) FEATURES LOAN MANAGER uses stan- 
dard banking conventions for all calculations and contains a unique file manage- 
ment module for easy storage and retrieval of individual loans. 

And LOAN MANAGER is easy to use; a friendly menu system streamlines opera- 
tion and there are context-sensitive help screens throughout the program. 





Family Reunion $49.95 
A @ UP Cher orn 


 Aneasy-to-use (fun) system that helps you 

to organize and document your family’s 
history. { 
» Helpfulina variety of ways, FAMILY REU- 
NION is agreat gift for your descendants, 
Produces a host of charts and documents 

to create a complete genealogy system. 

~ Include notes, comments, quotes and 
annotations, 


















Family Reunion From TigerSoftware 
DB 4970 Family Reunion—IBM 544 inch....sssssssoe $49.95 
DB4975 Family Reunion—PS/2 3% inch....ssssssee 
IBM PG, XT, AT, PS/2 and compatibles. Requires 256K. 





Loan Manager $49.95 


A QUICK LOOK 


v Easy-to-use tool for evaluatingloans and 
mortgages. Figures interest, fees, points, etc. 
Calculate and re-calculate with immediate 
results. Schedule loans up to $100 million and 
interest up to 48%. 

» A handy tool that allows the quick 

“number crunching” capabilities of a spread- 
sheet, without constant updating ofnumbers 
and formulas. 

» Just enter the specifics of any loan—and 
you'll have the answers you need. 


L0KN 
MANAGER 


5 
~ 
= 
: 
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Loan Manager From TigerSoftware 
DB 2240 Loan Manager 54-inch diskettes. ....0-.$49.95 


Runs on the IBM PC, XT, AT, PS/2 and compatibles with 128K. 





WE OFFER FREE SAME-DAY FEDERAL EXPRESS SHIPPING 


CALL TOLL-FREE: (800) 888-4437 


FREE SHIPPING 


A Comput 


CALL TO ORDER (800) 888-4437 


PC Globe 


Quality Software From... 


erized Atlas Of The United States And The World 


. Featuring Detailed Maps, Graphics, Facts And Figures! 





PC GLOBE 3.0 AND PC USA— 


Instantly Bring The World To Your Desk! 


PC Globe and PC USA provide instant 
information—dazzling maps, graphics, 
socio-economic and cultural information, 
time zones, currency exchange rates, 
climates, tourist attractions and much 
more—on over 177 countries all 50 United 
States (and Puerto Rico). 

This critically-acclaimed package features 
fast, easy pomt-and-shoot operation to put 
a wealth of visual dataat your command. 


PC GLOBE Includes world, continent and 
individual country maps showing city loca- 
tions and major world organizations. Each 
country map displays elevations, lakes, 
rivers, mountains and other important 
geographical features. 

The PC Globe database contains popula- 
tion data, age distribution, ethnic and 
religious groups, health statistics, 
economic, commodity and trade data, 
national leaders and political parties, and 
tourist attractions and visa requirements. 
Custom charts cane be produced using 
data, maps and graphics, and exportedto 
desktop publishing or word processor. 


ORDER BOTH FOR JUST $119-—SAVE $20! 


HERE’S HOW TO ORDER: 


To Order By Phone, Call TOLL-FREE (800) 88-TIGER Buy PC PAINTBRUSH IV 

To Order By Mail, Complete This Order Form And Send (or FAX to (305) 444-5010) It To: And Get The Cordless 
4 z MANAGER MOUSE 

TigerSoftware For Just An Additional 

800 Douglas Entrance, Executive Tower, 7th Floor, Coral Gables, FL33134 $99.00 (a $149 Value!) 

Name 

Title 

Company 

Street Address 

Giy State Zip 

Phone Number (required) 





PCUSA Spectacular maps of the entire country, all 
50 states (and Puerto Rico) as well as information on 
all major cities, including populations, average retail 
sales, average per capita incomes, private housing 
construction, economic trends, tax rates, average 
temperatures, area and zip codes. 

Great for students! PC USA includes information on 
individual state history, industrial trends, crime rates 
and more—explore geography ina vivid new way. 

PC Globe and PC USA both include keyboard and 
mouse awe and PC ability to save screens and 
export them. 
PC Globe and USA 
PCUSAarethe ( 
perfect gift for 
students, j 
businesspeople, 
teachers and 
travelers. 

Each mapisac- 72 - 
curate, thorough _ 
and brilliantly 
drawn and col- 
orized. The / 
wealth of data . 
willinform, - 
teach— , 
and amaze. 


















PC GLOBE PCUSA 








DB 2955 PC Globe AND PC USA Combo 3 
IBMPC, XT, AT, PS/2compatibles with 512K and graphi 





L) charge My Credit Card (_) Check or Money Order Enclosed 


Clvisa (1) MasterCard [1 American Express 


ee ee ee 


Account Number—please include ail digits 





Month Year 


) | | ;  Checkor money ordernumber 


Print exact name appearing on credit card 











FREE SHIPPING WITHIN CONTINENTAL U.S. ONLY. int'l orders add $15. 


CIRCLE 131 ON READER SERVICE CARD 


PC-MOS 


The Multi-User Solution For The 
Multi-Dimensional Company 


Odds are, you're part of a multi-faceted organization, 
one that’s involved in many different projects and 
activities. Every day you juggle dozens of tasks. So 
why are your PCs still doing one thing at a time — 
for one person at a time? 

Today's 286 and 386-based PCs provide the power 
to do much more. PC-MOS is the multi-user, multi- 
tasking software that unleashes that power, making 
your PCs as multi-dimensional as your business, 


Minicomputer Power For The Cost Of A PC! 

PC-MOS lets several users simultaneously run dif- 
ferent programs on a single, high-performance PC. 
One user can run a spreadsheet, while another uses 
the word processor and several others access a data- 
base — all at the same time! So instead of replicating 
expensive PCs, each user has an inexpensive monitor 
or terminal. The benefits are lower cost, more control, 
better security and consistency across applications. 
And at $595 for a 5-user version, you can afford to 
get started today! 


DOS Compatibility, NetWare Connectivity 
PC-MOS lets users run the popular DOS programs 


they use now — even Microsoft® Windows 286. Our 
gateway to NetWare lets you expand your Novell 


GSA Schedule/GSOOK 89 AGSE448 
PC-MOS is a trademark of The Softwere Link All other products referenced are trademarta 
of thelr respective companies. 


Prices end policies eubject to change without notice. 


network inexpensively and easily. And PC-MOS 
requires no expensive wiring, and no network man- 
agement headaches. 


Proven Reliable With 100,000+ Users 

Because PC-MOS was the first DOS-compatible 
multl-user operating system, it offers broad compati- 
bility and the reliability of time-tested software. More 
than 100,000 satisfied users trust their work to PC- 
MOS each day. Our latest version features an easy- 
to-use install program, lets you re-boot individual 
workstations, and supports high-resolution, bit- 
mapped color graphics. 

Call us today. We'll show you how to add multiple 
dimensions to your PC. 


THE SOFTWARE LINK 


3577 Parkway Lane, Norcross, GA 30092 
1-800-451-LINK, (404) 448-5465 
FAX: (404) 263-6474 TELEX: 4996147 SWLINK 


CIRCLE 393 ON READER SERVICE CARD 


VARS and RESELLERS: 
Ask about our Saies Support Program 
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20/20 PORTABLE 386s 


Over )()Pow Pounds, 
Over 


They’re not too easy to 
lug around, but these 20- and 25-MHz 386 
lunchboxes are on target if you need 

your desktop power to go. All they 

requlre is a luggage carrier (or a strong arm) 
and access to an AC outlet. 


by Bill Howard ip 
6 Bor-ring! That will be your F 

first impression “when con- = aah 

fronted by the dozen cookie- 

cutter machines that make up 

the high end of the portable 

PC marketplace. With just a 

= == few txceptions: the shells = 

housing high-end 386 trans- 

portables appear to be knock- 

offs of the cases fabricated for 

the Compaq Portable 386 and 
Portable III. 

Inside, it’s a somewhat 
different story, with a fair va- 
riety of design, power, and 
performance characteristics 
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that distinguish this field from the original. 
Dataquest, a San Jose market research 
firm, predicts further change in this form 
factor, stating that the promise of the i486 
processor and color portables will fuel 
growth in the transportable PC market. 
While high-end portables currently hold 
less than 5 percent of the DOS-to-travel 
market now, these improvements are ex- 
pected to improve the percentages. 

Over the past several years, PC Maga- 
zine has reviewed laptops, portables, and 
transportables. Most recently, we re- 
viewed 286 battery-powered portables 
(see ’°286 Laptops Compute en Route,”’ 
PC Magazine, July 1989) and 8086/8088 
battery-powered portables (’’Lightweight 
Laptops,’’ October 17, 1989). In this is- 
sue, PC Magazine examines ten AC- 
powered transportables with 80386 pro- 
cessors running at 20 or 25 MHz. They're 
from Compaq, IBM, Toshiba, and seven 
somewhat less well-known companies: 
Dolch, Micro Express, Micro Telesis, Na- 
tional Micro Systems, Pan United, PC 
Brand, and Tangent. Kiss Computer Corp. 
sent us several of its Kiss Lunchbox 
LX386M85s, but they proved unready for 
market. 

Based on the results of benchmark tests 
run at PC Labs, informal poking and prod- 
ding, and the hands-on observations of our 
authors, we believe that this group of 
transportables—386 power platforms with 
handles—is somewhat immature. First, 
some of the major players have not yet ar- 
rived at the party, most noticeably Zenith 
and GRiD Systems, whose best efforts 
stop at 12.5 MHz, and NEC, which goes 
up to 16 MHz. More importantly, we be- 
lieve the majority of the ten transportables 
we tested lack the fit and finish you de- 
serve from $5,000-plus computers, espe- 
cially in cases where hinged flaps move 
stiffly, securing latches don’t lock secure- 
ly, and sliding display panels refuse to stay 
up or down. To their credit, Compaq, 
Dolch, IBM, and Toshiba are compara- 
tively immune to these cosmetic quality- 
control problems. 

Whose machines are the copycats? Ex- 
ternally, the Tangent and Micro Express 
units are identical to each other and almost 
indistinguishable from the Compaq. PC 
Brand, Micro Telesis, and National Micro 
Systems are similar and also hard to distin- 


For the features section of this issue, the 
associate editor was Kellyn Betts and the 
PC Labs project leader was Robert W. 
Kane. 
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HOW TO STUFF A WILD LAPTOP: 
Portable Computer Expansion 


by Bruce Brown 

Portability demands making trade-offs. 
Traditionally, to get smaller size and 
weight you are forced to give up com- 
fort, convenience, or power. But since 
these 20-plus-pound, AC-only, 386- 
based portables score low on both the 
comfort and the convenience scales— 
and cost anywhere from $3,000 to over 
$12,000—you won't be willing to sac- 
tifice much in terms of power. 

With this batch of portables, the loss 
of expandability is one concession you 
don’t have to make. All of the 386- 
based portable computers that we re- 
viewed can be expanded to some de- 


gree. In this context, expandability 
means more than merely being able to 
insert a few empty slots for your mo- 
dem or extra memory. 

Since these machines are powerful 
and expensive enough that many peo- 
ple purchase them to perform desktop 
as well as portable computing func- 
tions, it means being able to add the 
equipment you need to optimize desk- 
top performance. 

All of these portablés can have ex- 


ternal monitors plugged into them. 
Some provide DB-9 connectors for 
CGA or EGA, some provide DB-15 pin 
connectors for VGA, and some provide 
both. Of course you're stuck with the 
resolution generated by the adapter in- 
side the portable—no higher than EGA 
in many of these machines—aunless you 
purchase a higher-resolution card, 
which means you need an extra slot 
available to plug it into. The only ex- 
ception to this rule is the PC Brand 
386/25 VGA Portable II. Its intemal 
VGA adapter has a feature connector 
that allows you to attach a higher-reso- 
lution adapter to it (through the use of a 





ribbon cable); thus a top-quality moni- 
tor can display both VGA and whatever 
mode is generated by the additional 
card. 

Since the IBM PS/2 Model P70 386 
is the only machine to come equipped 
with a full-sized Enhanced keyboard, 
most of these portables let you connect 
an extemal keyboard. Most allow you 
to add an extra floppy disk drive or two 
(if you don’t mind the extra weight), 
and several have ports for external flop- 


py disk drives (which are sold separate- 
ly). Each of the computers comes with 
one parallel port and one serial port; 
some include a second serial port and a 
game port. 


RAM CRAM 

The memory of all of these portables 
can be upgraded either by adding stan- 
dard DIP/SIMM memory or by using 
proprietary memory modules. Most 
units provide up to 8MB of 32-bit mem- 
ory on the motherboard or a proprietary 
memory card. Because it is an MCA 
machine, 1BM’s PS/2 Model P70 
comes only with MCA expansion 


slots—two of them, one 32-bit, the oth- 
er 16-bit (see photograph above, left). 
Generally the ISA expansion slots re- 
main open for use by other add-in 
boards, though you may have to use up 
a slot to bring the system to the limit of 
its RAM capacity. All of the portables 
reviewed have one or two empty slots 
inside, although not all of them take 
standard cards. Some of them, like the 
Compag Portable 386, let you add spe- 
cial modems without using an expan- 





sion slot (though the modems required 
usually carry a premium price). 

The Toshiba, Compaq, and Dolch 
portables all offer optional extemal ex- 
pansion boxes, but the extemal units for 
these machines let you add only slots. 
Since many of these machines are used 
both on the desktop and on the road, 
other powerful portables provide bigger 
boxes that may let you leave printers, 
displays, and keyboards permanently 
hooked up, in addition to accommodat- 
ing one or more extra drives and up to 
five expansion interface cards. The 
NEC ProSpeed 386—not reviewed be- 
cause it is only a 16-MHz ma- 





chine—has the most comprehensive 
docking station that is actually for sale 
in the industry. 

Whether you want to add more 
memory, special video cards, network 
cards, extra communications devices, 
or even more drives, current laptop and 
lunchbox-style portable computers give 
you the capability—some for the road 
and some for easy hookup when you 
get back to your desk. All the extras 
will cost you is money and weight. 


guish from a Compaq. All five are chunky 
beige boxes with drop-down keyboards, 
plasma displays that swing out and up, and 
access to expansion cards on the top-left 
side. The Dolch’s gray case is of a some- 
what different design, but the only truly 
different machines are the IBM PS/2 Mod- 
el P70 386 (taller and thinner) and the To- 
shiba T5200, the only clamshell design. 


YOUR ONLY PC 

Most of these transportables have the pow- 
er to be your only PC. You have to pay for 
this performance, however: expect to shell 
out a premium beyond the cost of acompa- 
rably equipped desktop PC from the same 
vendors. With leading vendors, this is 
about a 20 to 25 percent increase. For ex- 
ample, the Compaq Portable 386 with 
2MB RAM and a 110MB hard disk sells 
for $10,698, which is $2,301 more than a 
similarly configured Deskpro 386/20e 
with VGA; that’s a 27 percent premium. 
One surprising exception is IBM. A PS/2 
Model P70 386 with 4MB RAM and a 
120MB hard disk lists for $8,295, while a 
comparable 20-MHz desktop Model 70- 
121 with a color VGA monitor (which is 
how you're likely to buy a desktop PC) 
costs $10,084, or $1,789 more. 

Since these units all have monochrome 
displays no larger than the Toshiba 
T5200’s 11-inch diagonal, you would 
probably want to add a good color monitor 
and a 101-key keyboard to complete your 
portable office. All the units provide ISA 
or MCA expansion slots inside, except for 
the aging Compaq Portable 386, which 
sells a two-slot clip-on expansion bustle 
for $199. Most likely, you’d use one ex- 
pansion slot for a modem, another for a 
network card. 

When you’re comparing slots among 
the ten transportables, be sure you com- 
pare free slots. Dolch, for instance, has six 
slots in all, but three are used for the disk 
controller, memory, and video, leaving 
three slots free. Several have proprietary 
modem or network slots, but unless 
you've run out of industry-standard slots, 
there is no clear-cut advantage to propri- 
etary communications cards. Typically 
they cost more, and you’re restricted to the 
most popular network interfaces. 


BUYING CONSIDERATIONS 

If you need as much computing power at 
home (or on the road) as in the office but 
you don’t want to buy multiple 386 sys- 
tems, one of these machines may be right 
for you. Here’s the features set you should 
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look for: a 20- or 25-MHz CPU with 4MB 
of present memory (and the ability to ex- 
pand to 8MB down the road), a fast 
100MB hard disk, memory cache, a VGA 
monitor, a 2,400-bit-per-second modem, 
and FCC Class B certification. 

While most of these ten look alike, 
they’re substantially different under the 
skin. For starters, there’s a 30 percent dif- 
ference in speed between the slowest 
(Compaq) and fastest (Dolch) units, based 
on the most important of PC Labs’ speed 
comparisons, the 80386 Instruction Mix 
benchmark test. Five of the ten have 25- 
MHz processors, and not coincidentally, 
they’ re the fastest five: the computers from 
Dolch, Micro Express, National Micro 
Systems, Tangent, and PC Brand, in de- 
scending order of performance. The others 
are 20-MHz: Micro Telesis, Toshiba, Pan 
United, IBM, and Compag, also in order. 






Within the two groups, the fastest and 
slowest performers are separated by about 
15 percent. The three fastest 20-MHz and 
the three fastest 25-MHz transportables 
have memory caching. 

Display technology is primarily gas 
plasma, with its characteristic bright- 
orange-on-dim-orange display. Gas plas- 
ma is power-hungry, but that’s of little 
consequence on AC-only machines. 
Dolch uses greenish-yellow-tinged elec- 
troluminescent panels. Five of the ma- 
chines offer VGA displays (640 by 480 
resolution): Dolch, PC Brand, Toshiba, 
Pan United, and IBM. You shouldn’t set- 
tle for anything less on this caliber of ma- 
chine. The vendors who offer only EGA 
(640 by 350) or double-scan CGA (640 by 
400—but good luck trying to find compat- 
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386-BASED PORTABLES 


ible software) will tell you that you can’t 
tell the difference. You can, especially 
when you hook up an external monitor. 

In the past, portable displays—gas 
plasma, electroluminescent, or liquid crys- 
tal—haven’t been very good at translating 
colors to gray shades on the built-in pan- 
els. Several of the units reviewed here 
have 16-shade video controllers, and they 
yield noticeable improvements in quality, 
especially on the IBM PS/2 Model P70 
386. You'll probably like the IBM and 
Toshiba displays best because they’re the 
biggest, with 10- and 11-inch (diagonal) 
screens, respectively. All, of course, out- 
put a gray-scaled monochrome image to 
the built-in screen—and provide full color 
when hooked to extemal color monitors. 

Alas, at review time the external- 
monitor-method was still the only way of 
viewing an image generated by a portable 
in color. The NEC Prospeed CSX should 
be available by the time this issue is pub- 
lished, but this sole color offering is 
“‘only’’ built around a 386SX. (For a First 
Looks review of the CSX as well as acom- 
prehensive assessment of the state of por- 
table color technology, please see “NEC 
Breaks New Ground with First Color Por- 
table,”’ October 31, 1989.) 

Typically, all the machines in this re- 
view can be ordered with a small hard disk 
of about 40 megabytes (our test configura- 
tion) or a larger, faster ESD1 unit of about 
100MB. All can be obtained with 3.5-inch 
1.44MB floppy disk drives. If you need a 
5.25-inch intemal floppy disk drive in- 
stead, look to the Compaq, Dolch, Nation- 
al Micro Systems, and PC Brand units. 

All the machines allow 8MB or more of 
memory, and all have keyboards with sep- 
arate numeric keypads, but only the IBM 
provides separate QWERTY, cursor, and 
numeric keypads with its 18-inch width. 
All weigh 20 to 25 pounds, the Toshiba 
T5200 is the lightest, at 19.5 pounds. 


REVIEW CRITERIA 

To be included in this review, each unit 
had to be a self-contained transportable 
(all-in-one system unit, display, and key- 
board) with a 20-MHz or faster 80386 pro- 
cessor. It had to provide at least 4MB of 
system memory, room for both a hard disk 
and a floppy disk drive, and the ability for 
you to install at least one classic-bus or Mi- 
cro Channel expansion card. We asked 
vendors to send the best possible display 
and a 40MB hard disk; most also provide a 


disk of about 100MB capacity. 

We chose not to review the slower 386 
portables loping along at 12 or 16 MHz. 
Some, like the GRiDCase 1530, provide 
battery power (typically for an hour), but 
most of them are over the hill and likely to 
be supplanted within the next year by 
386SX portables, particularly once Intel 
teleases a revision of the SX chip (next 
spring) with markedly lower power con- 
sumption. A handful of the machines re- 
viewed here support a battery option, but 
this is not something you should seriously 
consider. A case in point is the Dolch bat- 
tery: 20 pounds (43 pounds total with the 
PC), $400, and with less than an hour of 
claimed life expectancy. 

As always, reviews are arranged in al- 
phabetical order. The features table, which 
in the past has been arranged in increasing 
order of base price, is now arranged on the 
basis of prices for PC Magazine's standard 
configuration, we believe this provides a 
fairer ranking. Note, of course, that ma- 
chines available through retail, especially 
the IBM, Compaq, and Toshiba, can be 
had at discounts of 20 to 30 percent, while 
most of the others are sold through direct- 
marketing channels at their list prices. 


COMPAG COMPUTER CORP. 


Compaq Portable 386 


by Kellyn Betts 


In a market where the state of the art is as- 
sessed almost by the minute, the Compaq 
Portable 386 seems an anachronism. The 
first 20-MHz 386 transportable intro- 
duced, Compaq’s 20-plus-pound lunch- 
box design has been copied and expanded 
on by most of its rivals. Amazingly, down 
to its base price of $7,999, the Compaq 
386 portable remains fundamentally un- 
changed. 

That price can get pretty steep. In fact, 
the Portable 386 configuration we test- 
ed—including 2MB of RAM, a 110MB 
hard disk, one 1.2MB 5.25-inch floppy 
disk drive, an 80387 math coprocessor, a 
2,400-bps modem, and DOS 3.31—sets 
you back $12,686, making this the most 
expensive machine we actually touched. 
The price for its version of our standard 
configuration (with 2MB RAM, a 40MB 
hard disk, the best available display, and 
DOS) was also the highest. 

The Portable 386 was introduced in 
September 1987 and won a PC Magazine 





Award for Technical Excellence that year 
as “‘the hottest thing you could pick up 
with a handle.”’ When it was covered in a 
comparative review (‘‘Take It or Leave It: 
Portables with Desktop Power,’’ October 
11, 1988), it was ‘‘yesterday’s screamer,”’ 
but ‘‘still a top choice. ’’ Now it’s simply a 
well-constructed AC-bound transportable 
that costs more (even with the typical 20 to 
30 percent discounts available) and gives 
you less than most of its competitors. 

If you're buying a 386 portable for 
speed (which seems the logical reason, 
given the weight, cost, and battery-life de- 
ficiencies of the breed), the Portable 386 
will not overwhelm you. Largely because 
of its lack of a memory cache, processor 
and memory performance on PC Labs’ 
benchmark tests were uniformly unim- 
pressive, although the disk and video 
speeds were somewhat better. (A Compaq 
spokesperson would not say whether or 
not a redesigned Portable 386 with a mem- 


Compaq Portable 386 

Compaq Computer Corp., 20655 State Hwy. 
249, Houston, TX 77070; (713) 370-0760. 

List Price: With 1MB RAM, 40MB hard disk, 
one 1.2MB 5.25-inch floppy disk drive, EGA gas 
plasma display, $7,999, with 2MB RAM, DOS 
4.0, $8,848; with 110MB hard disk, Inte! 80387- 
25 coprocessor, 2,400-bps modem and 
modem interface board, DOS 3.31, $12,686 

tn Short: A rugged portable, the Portable 386 is 
slow for a high-performance 386 and comes 
without a VGA screen or internal memory slots 
to recommend it. This Compag's pnices, 

especially for add-on options, aren't in atintine with 
those of its peers. 


CIRCLE 409 ON READER SERVICE CARD 


drive, an EGA gas 
Plasma display, 
and DOS 4.0. 


ory cache was in the offing.) 

Most of the transportables we reviewed 
come with two or three industry-standard 
expansion slots. The 9.8- by 16- by 7.8- 
inch Compaq unit has no ISA slots, unless 
you purchase and plug in its expansion 
chassis. Of course this chassis adds extra 
weight, bulk, and $199 to the 21.7-pound 
unit. The Portable 386 does have two pro- 
prietary slots; these allow for memory ex- 
pansion to OMB, as well as an internal 
modem, but Compaq recommends that 
only authorized Compaq dealers open the 
unit to install such enhancements. 

Whether you buy the unit with or with- 
out the expansion chassis, however, you 
won't geta VGA screen. Instead, you'll be 
using an 8.3- by 5.2-inch gas plasma 
screen with glowing orange pixels that can 
display up to 640 by 400 resolution, with 
CGA and EGA compatibility. A 9-pin 
RGB connector provides the same resolu- 
tions for external color video support. 
Compaq’s display is quite readable; it 
springs up out of its lunchbox to about 4.5 
inches above your desk and tilts to roughly 
a 105-degree angle. This is a good feature 
that other vendors have adopted, and it is 
now found on most transportables. 


ON THE KEYBOARD 

The other component that you constantly 
interact with is the keyboard. Compaq’s 
92-key unit is springy enough, but the keys 
feel a little sloppy and fire too easily. And 
they are so loose-feeling your fingers can 
almost fall off them, although they are of 
the standard size and travel distance. The 
full cursor pad is a plus, as is the top row of 
function keys if you’re an IBM Enhanced 
keyboard fan. In fact, the Portable 386’s 


keyboard layout is nearly identical to the 
101-key Enhanced layout—missing only 
the middle group of dedicated cursor-con- 
trol keys. Like most of the keyboards that 
come with these lunchbox-type models, 
this one is removable (meaning that you 
can pull it out of its socket and replace it 
with a standard desktop keyboard). 

You can adjust the keyboard’s sound 
level, thanks to the key-click volume con- 
trols built into the system software. The 
machine comes with a number of other 
utilities, including ones that let you change 
the displayed appearance of text, use ex- 
panded memory (extended memory is the 
default setting), create a RAMdisk from 
system RAM, cache your hard disk, and 
use keyboards other than standard U.S. va- 
rieties. 

The best thing about the Portable 386 is 
its ruggedness; we're sorry to report that 
most of the other machines required an 
overhaul by PC Labs’ technicians. Com- 
paq has a reputation for building reliable 
equipment, and its quality control is excel- 
lent. Sold through dealers, the Portable 
386 comes with a full one-year warranty. 

Perhaps Compaq’s reputation is what 
enables it to continue selling an outdated 
machine at an outlandish price. For a slow 
machine, with neither VGA nor intemal 
ISA expansion slots, the prices Compaq 
charges are simply too high—even in the 
light of its ruggedness and dependability 
and the 20 to 30 percent dealer discounts 
you can expect. 


DOLCH COMPUTER SYSTEMS 


Dolch P.A.C. 386-25C 


by Mary Kathleen Flynn 


The Dolch P.A.C. 386-25C is the fastest 
portable PC ever to fly through PC Labs’ 
benchmark tests. With a 32K RAM pro- 
cessor cache on the motherboard, it won 
first place on most of our tests. Like its 
slightly slower sibling the Dolch P.A.C. 
386-20C, which won Editor's Choice sta- 
tus last year (‘“Take It or Leave It: Porta- 
bles with Desktop Power,”’ PC Magazine, 
October 11, 1988), the Dolch P.A.C. 386- 
25C is a well-designed, well-constructed 
lunchbox powerhouse. 

Pitched as a ‘‘desktop replacing porta- 
ble,”’ the Dolch 386-25C is designed for 
number-crunching power users—such as 
high-powered executives who travel fre- 
quently but work within reach of a power 
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outlet in hotel rooms and second homes. 
The Dolch 386-25C delivers all the speed, 
power, and expandability these high-end 
users need. 

Customers can choose from a full pal- 
ette of options and configurations. The 
$7,995 base configuration includes 2MB 
of RAM, a 40MB hard disk, a 1.2MB 
5.25-inch floppy disk drive, a double-scan 
CGA electroluminescent display, one seri- 
al and one parallel port, and three open 16- 
bit slots. Loaded up with an optional 
150MB hard disk, an 80387-25 math co- 
processor, and DOS ($150 for Version 3.3 


i EDITOR'S CHOICE 


Dolch P.A.C. 386-25C 

Dolch Computer Systems, 2029 O'Toole Ave. 
San Jose, CA 95131; (800) 223-2077 (in CA), 
(800) 538-7506. 

Lisi Price: With 2MB RAM, 40MB hard disk, 
one 1 2MB §.25-inch floppy disk drive, CGA 
@lectroluminescent flat panel display, $7,995; 
with DOS 3.3 or 4 0, $8,145; with 150M8 hard 
disk, 80387-25 coprocessor, carrying case, 
$11,180 

in Short: The fastest portable to date, this 
lunchbox model offers all the speed, power, and 
expandability high-end users need. 


CARCLE 410 ON READER SERVICE CARD 


or 4.0) and wrapped in an attractive $95 
soft carrying case, the unit we tested goes 
for $11,180. If you’re spending this much 
for a portable, get the $595 VGA display 
(not tested here). If you prefer to use 3.5- 
inch floppy disks, Dolch will sell you a 
1.44MB drive for $50. For those of you 
who need more than three slots, you can 
buy Dolch’s Back-PAC expansion chas- 
sis, which contains three additional 16-bit 
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slots and comes with its own 200-watt 
power supply. An MNP 2,400-bit-per- 
second modem, which will take up a slot, 
costs $240. 


WHAT'S INSIDE 

Inside the machine, you’ll find quality 
components. Designed by Dolch and man- 
ufactured by Monolithic Systems, the sys- 
tem board is based on Chips and Technol- 
ogies’ 25-MHz 386 chip set. 2MB RAM 
comes standard, and the motherboard ac- 
cepts 8MB, with 24MB as the total possi- 
ble system memory. The BIOS was writ- 
ten by Quadtel. 

The most interesting component is the 
RAM cache, which is controlled by Chips 
and Technologies’ 8231 cache controller. 
The RAM cache makes the 386-25C the 
clear winner on PC Labs’ three processor 
and memory benchmark tests—the 80386 
Instruction Mix, Floating-Point Calcula- 
tion, and Conventional Memory tests. 
Dolch’s 40MB ESDI hard disk is top- 
notch as well, with one first-place and two 
second-place finishes to its credit on the 
tests of hard disk performance. The 386- 
25C is a speedy, solid machine. 

As a portable, this 22.9-pound scream- 
er isn’t for everybody. By no means a 
lightweight, the Dolch P.A.C, 386-25C 
actually weighs about a pound less than the 
Dolch P.A.C. 386-20C (Dolch has 
switched from a steel to an aluminum 
chassis). But even with the pound shaved 
off, the 386-25C isn’t the PC you'll be 
working on during your next transconti- 
nental flight. You actually can buy a bat- 
tery for it: Dolch will sell you a $399 85- 
watt battery pack (not tested here), but the 
20-pound-exira unit will only give you an 


hour’s worth of operation using either the 
battery or an AC-DC adapter plugged into 
an auto cigarette lighter. This is the only 
one of these machines available with a bat- 
tery, but we consider the addition next to 
useless. 

The 386-25C may not be light, but it is 
compact. At 9.5 by 16 by 7.8 inches 
(HWD), it won’t overwhelm your desk- 
top. And this lunchbox holds lots of conve- 
nient features in its small space. 

The detachable keyboard is a good case 
in point. Although you can replace it—it 
uses a standard connector—you probably 
won't need to. The AT-style 86-key key- 
board is both roomy and comfortable, and 
it responds well to the touch. For number- 
cnunchers, there’s a separate numeric key- 
pad. Two legs provide a comfortable an- 
gle. Attached by an 11-inch cable, the 
keyboard will also rest quite comfortably 
in your lap. 

With a 9-inch-diagonal viewing area, 
the Dolch’s tilt electroluminescent flat- 
panel display is a little smaller than the oth- 
er portables’ displays. But it is quite good. 
We recommend springing for VGA, but 
even the double-scan CGA display we 
tested wasn’t hard on the eyes. You can 
adjust the contrast controls easily, and a 
switch lets you toggle between amber-on- 
gray and gray-on-amber. 

The fastest portable on the planet, the 
386-25C is a good, solid machine— 
backed up by a 30-day money-back guar- 
antee and a one-year warranty. For engi- 
neers and executives who want all the 
speed, power, and expandability of a 386 
desktop unit but also want the convenience 
and compactness of a portable, the Dolch 
P.A.C. 386-25C can’t be beat. 


IBMCORP. 
IBM PS/2 Model P70 
386 


by Edward Mendelson 


IBM got it right with the PS/2 Model P70 
386. This surprisingly well-priced $7,695 
luggable has more RAM and more storage 
than most desktop machines, and at 20 
MHz, it moves fast enough for any appli- 
cation short of full-scale CAD. Its 21.9 
pounds are too much for a casual stroll 
around the block, but its compact shape 
makes the weight easier to manage. With 
its full-size keyboard and gas-plasma 





ania’s Helper 


“Curtis makes gift-giving so easy!” 


“Iteli you, discovering Curtis Accessories is the best thing that's happened tome since Rudolph's nose. Now 
whenever I'm stuck for a gift ideo, I turn to Curtis. They offer o compiete line of accessories that make 
computing more comfortobie for any user. Priced to fit any budget. Even use ‘em myself. And thonks to my 
Curtis accessories, making my list and checking it twice is o jot iess tiring than It used to be, So whether you're 
looking for the perfect gift or o super stocking stuffer, do what! do. Turn to Curtis—Santo’s Heiper.” 


Marafiacturing Company tne 


CURTIS 


30 Fitzgerald Drive, Jaffrey, NH 03452 





Curtis Manufacturing Company, Inc. 1989 





VGA display, the Model P70 counts as a 
powerful AC-only desktop machine that 
happens to take up very little space on your 
desktop. 

Priced lower than its desktop analog, 
the Model P70 measures about 12 by 18 by 
5 inches (HWD) and is shaped like a thick 
attaché case; the shape and the rubber pad- 
ded handle make it comfortable to carry. 
Packed neatly inside the case is a silent- 
running 60MB ESD1 hard disk ($600 more 


(BM PS/2 Model P70 386 

IBM Corp.; (800) IBM-2468. 

Contact your local authorized IBM dealer. 

List Price: With 4MB RAM, 60MB hard disk, 
one 1 44MB 3.5-inch floppy disk drive, VGA gas 
plasma display, $7,695: with 120MB hard disk, 
$8,295. 

tn Short: At 21.9 pounds, IBM's lunchbox 
luggable ssn't lightweight in either features or 
poundage. But it has an easy-to-carry shape, 
and it packs in 4 MB RAM, two MCA siots, a full- 
sized Enhanced keyboard, and abnght and 
readable gas-plasma VGA screen. This is IBM's 
first successful portable machine, worthy of any 
desktop. 


CIRCLE 411 ON READER SERVICE CARD 


gets you 120MB) plus 4MB of 85-nano- 
second RAM (expandable to 8MB on the 
motherboard), of which 128K is used to 
place the BIOS in fast shadow RAM. 
When you fold down or lift away the 
keyboard, which serves as the front panel 
of the case when the machine is closed, 
you are faced with a VGA display that 
measures 10 inches diagonally. CGA and 
EGA graphics are supported but won’t fill 
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a full-sized 
keyboard and 

a sharp VGA 
display. The MCA 
machine includes 
4MB RAM, a 
60MB hard disk, 
and a 1.44MB 
floppy disk drive 
for $7,695. 


the entire screen. Although the orange-red 
color can become slightly tiring after a few 
hours, this is one of the most tolerable dis- 
plays we’ve seen on a transportable PC. 
Gray-scale images look sharp and de- 
tailed, and text is highly legible against the 
deep black background. The display re- 
mains readable even in bright daylight. 
The screen pulls out from the case and 
twists or pivots easily, but persuading it to 
fit back into the case can be more difficult. 

To the right of the display is a single 
1.44MB floppy disk drive, which can be 
pivoted slightly away from the case if nec- 
essary but normally nestles inside. Below 
the drive is a power switch, but you won't 
find a reset switch. IBM doesn’t give you a 
key lock, but you can use built-in pass- 
word protection instead. 

The biggest surprise of the design is the 
sturdy full-sized keyboard. Unlike other 
portables with their cramped, confusing 
keyboards, this luxury model features a 
101-key layout identical to the Enhanced 
keyboards that come with IBM’s desktop 
machines. Unfortunately, the membrane- 
actuated keys feel more like those on a 
clone keyboard than the spring-loaded 
keys of the classic IBM models. 

A sliding door on the rear panel of the 
Model P70 swings back to reveal a serial 
and a parallel port, a PS/2 mouse port, and 
anew rectangular connector for IBM’s ex- 
ternal floppy disk drives. The sliding door 
is built into a larger swing door, which 
gives access to a video connector where 
you can plug in a VGA monitor for color 
viewing. 

The same door gives you access to the 
brackets of the two MCA expansion slots. 


Unlike other MCA machines, the Model 
P70 puts its two slots on the same plane, 
immediately behind the back panel of the 
case. One slot can accept a 32-bit full- 
length MCA card; the other is a half-length 
16-bit MCA slot that’s just right for IBM’s 
$449 2,400-bps internal modem. 


THE TURN OF THE SCREW 

As with all PS/2 models, you can open the 
back of the case by tuming a few screws 
with a coin. Once inside, you have easy 
access to the battery for the CMOS RAM, 
the socket for an 80387 coprocessor, the 
snap-in connectors for the four 2MB 
SIMMs that make up the Model P70’s 
motherboard RAM, and the two expansion 
slots. The full-length slot for IBM’s PS/2 
Enhanced 80386 Memory Option card, 
which holds up to 16MB of additional 
RAM using IBM’s new 4-megabit chips, 
should be available by the time this issue 
hits the newsstands, but 16MB is the total 
system memory as well. 

Beneath the expansion cards is the 
motherboard, which has a surprisingly 
large number of last-minute wire traces. At 
the bottom of the case is a tiny and quiet 
90-watt power supply, plus the 3.5-inch 
hard disk. 

In PC Labs’ benchmark tests, the Mod- 
el P70 performed roughly in the middle of 


= - | 





The biggest surprise 
of the Mode! P70’s 
design is its sturdy 
full-sized keyboard. 


the 20-MHz pack. The 120MB hard disk 
in the test unit was a respectable perform- 
er. We didn’t test the 60MB disk option, 
but not even IBM suggests that its per- 
formance will dazzle anyone. 

The Model P70 comes with a one-year 
warranty from IBM. If you need technical 
support, you’ll have to go to your dealer 
and beg for it. 

Allin all, however, the IBM PS/2 Mod- 
el P70 386 is one of the most impressive, 
powerful, and usable portable computers 
that you can find. Its reasonable price 
(compared with the offerings from Com- 
paq and Toshiba) makes it quite an entic- 
ing product. 


Now theres a battery-powered 286 
with the one feature you've been waiting for. 


That little package you’ve 
been expecting has just arrived. 

The Toshiba T1600. It packs 
a powerful 12MHz 286 micro- 
processor. One full megabyte of 


Stole tAM that’s NOW AVAILABLEIN 


to5MB. Plus MB 
your choice 
of OF HARDDISK MODEL 


diskmodels. lyimpressive is 
its detachable, backlit EGA-com- 
patible display, 1.44 MB 3% inch 
diskette drive, and two expansion 
slots for access to an internal 
modem, LANs, mainframes and 
much more. 

And since the T1600 is bound 
to spend a lot of time outside the 
office, babe some other im- 


t features. 

Like AutoResume, which lets 
you restart your work wherever you 
finished. And space for two 
removable, rechargeable battery 
packs no larger than the palm of 
your hand. Which makes one thing 
about the T1600 unmistakably 
clear. Itwas definitely worth the wait. 








: _ 5. T1600; Battery powered 80C296/12MHe, 20MB and 40MB hard 
a disk models, 144MB 34 diskette drive, IMB RAM expandable 
A - fo SME, detachable backit EGA-compatible 


a rechargeable battery pack, coprocessor socket, 7 standard inter- 
et Faces, 2 Toshiba slots for general purpose options. 
we z For information call 1-800-457-7777. 


In Touch with Tomorrow 


TOSHIBA 


‘Toshiba America Information Systems, Ine., Computer Systems Division 
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'386-BASED PORTABLES 


| 386-BASED PORTABLES: SUMMARY OF FEATURES 
Rate (Products listed in ascending price order) 


The following commentary analyzes some 
of the terms In this table of features. The 
phrases In bold type are listed In the same 
order as in the left-hand column of the 
table. 


Standard configuration For the sake of 
price comparisons, our "standard" configu- 
tation Inctudes 2MB RAM, e 40MB hard 
disk, one high-density floppy disk drive, @ 
video display, at laast ona parallel and one 
serial port, DOS, and @ keyboard. Because 
the "standerd” packages cited here mey 
differ from this configuretion, the price of 
each system is followed by any departures 
from our specitication. 


Basic configuration This price repre- 
sents the most stripped-down machine the 
vendor will sell, typically including 1MB 
RAN, e hard disk, one floppy disk driva, 
video display, serial and pareltel ports. 


Tested configuration The specifications 
and performance results of the evaluation 
units depend on the configuration eech 
manufacturar has sent us. 


The BIOS version end date may affect 
PC Labs’ benchmark test results. Those 
purchasing the same machine with a 
different BIOS version may encountar 
some variations in pertormance. 












Chip size Kb and Mb refer to kilobits and 
megabits, respectively. 
chips come in a 


Chip 

of styles: DIPs, SIPs, and SIMMs. The 
Dua! In-line Package (DIP) is the traditional 
buglike computer chip sprouting 8, 14, 24, or 
even 40 or more metal legs (evenly divided 
between right and left sides). Single In-line 
Packages (SIPs) are single-package arrays of 
computer chip logic assembied so that all 
connecting legs are In e straight line, like the 
teeth on @ comb. Single In-line Memory 
Modules (SIMMs), on the other hand, are 
individual devices that are installed on 
their own smell circuit board, creating e 
component module that can be plugged Into 
@ larger device. Their physical arrangement 
facilitates replacing an individual memory 
module if necessary. 


Chip type RAM chips come in two basic 
types: etatic and dynamic. Static RAM chips 
(SRAMs) are faster and more efficient but 
costlier, Dynamic RAM chips (DRAMs) cost 
less end are more common, but the tradeoff Is 
In slower processing and operation. 


Diek cache software Some companies 
provide softwara to facilitate data retrieval 
from the hard disk. This software 

overall systam performance by anticipating 
whet data the processor will need next. 








Maximum 32-bit RAM Many computer 
manufacturers have designed their own 32-bit 
slots for memory cards, The 
availability of such slots is 

for @ growing number of memory-intensive 
applications. 


Interleaved memory CPU speed is usually 
faster than conventional memory speed. 
Interleaved memory Increases processing 
speed by splitting the memory into two or 
more portions, The CPU then sends Informa- 
tion to e section et e time, allowing one sec- 
tion to process while another receives data. 


Shadow RAM Shadow RAM is e technology 
that loads system BIOS and/or video BIOS 
directly into fast RAM on boot-up of the 
computer, offering enhanced performance 
speed at the cost of 384K of memory in the 
first 1MB of system RAM. 


Processor RAM cache A processor RAM 
cache acts as @ bridge between the CPU and 
the slower main memory. The cache is 
comprised of a small bundle (typically 32K to 
128K) of fast SRAM chips. The cache con- 
trolier is designed to predict and retrieve the 
data the CPU is likely to requira next, thus 
preventing wait states. Thera are two varieties 
of controllers: discrete-logic chips (designed 
by the Individual manufacturers) and VLSI 
chips like the Intel 82385. 


Micro Telesie Natlonel Micro 
EGA Gee Plesme Micro Express Tengent 366/25 Syateme Gee PC Brend 366/25 
386-c Regel It Porteble Plasme 386-25 _—‘ VGA Portable til 

STANDARD CONFIGURATION 

Price of systam with 2MB RAM, $2,949 $3,274 $3,528 $3,749 $4,000 

40MB hard disk, displey, and DOS 

BASIC CONFIGURATION 

List price $2,699 $2,999 $2,765 $3,499 $3,225 

Basic configuration 1MB RAM, 40MB 1MB RAM, 40MB iMBRAM,20MB 1MB RAM, 40MB 1MB RAM, 40MB 

includes hard disk, 1.2MB hard disk, hard disk, 1.44MB herd disk, 1.2MB__ hard disk, 1.2MB 
or 1.44MB floppy 1.44MB floppy floppy disk driva, floppy disk or 1.44MB floppy 
disk drive, disk drive, double-scanCGA drive, CGA disk drive, CGA 
CGA display, 1 EGA display; display; 1 serial, display, 1 display, 1 
serial and 1 1 serial, 1 1 parallal, and senal and 1 serial and 1 
parallel port, parallel, and 1 1 game port parallel port parallel port 
DOS 3.3 gama port 

TESTED CONFIGURATION 

List price $3,399 $4,499 $5,995 $5,048 $7,000 

Tasted configuration 2MB RAM, 80MB 4MB RAM, 80MB = 8MB RAM, 138MB 4MB RAM, 80MB 8MB RAN, 150MB 

includes hard disk, hard disk, 1.44MB hard disk, herd disk, 1.2MB hard disk, 1.2MB 
1.44M8 floppy floppy disk driva, 1.44MB floppy floppy disk end 1.44MB floppy 
disk drive, EGA EGA display, disk driva, EGA driva, CGA disk drivas, VGA 
display, DOS 3.3 80387-25, display, DOS 3.3 display, 80387-25, display, 80387-25, 

DOS 4.01 DOS 3.3 DOS 4.01 

PHYSICAL SPECIFICATIONS 

Dimansions (HWD, inches) 8.2 x 16.1x 9.1 10.4x15.9x85 10.4x15.9x85 B2x161x91 9.7x 162x862 

Waight (pounds) 23.57 22,93 21,96 23.0 25.24 


(Editors Choice @—Yes Q—No 


N/A—Not available: the product does not have this feature 
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scheme. Al data i encoded onto and 

from your hard diskas a series of polarity- 
reversing bits ones and zeros. 
Nine such bits would be needed to store 12 
bits of data in MFM format, and only six 
polarity changes are required with RLL format; 
thus, MFM takes more space than RLL. 


Display type Among portables, standard 
pid tg gdhiie Negeri: 2 aa 
with or without backlighting, electrolumines- 
cent (EL) displays, and gas plasma displays, 
known for their oranga glow and auperior 
gray-scale ability. The table describes tha 
display used in each tested configuration; in 
some cases, an LCD is also available at a 
lower price. 





These are all video modes 
portable can output to a separate 
Monitor, not to the included display. 


’ ‘Bu clock speeds Bus speed becomes 


ore important as computers run at faster 
dock Weeds. A computer’e bus speed may 
actually be too fast for expansion cards, most 
of which operate at 8 MHz. 


Hard disk options The number of different 
hard disks the vendor offers for a machine is 
often Indicative of how much customizing is 
availabla. 


FCC certification class Two classes of FCC 
(Federal Communications Commission) 


+ approval may be given to computers: Class A 


and Class B. These classes concer levels of 
radio-frequency Interference. With Class A 
approval, a computer may be operated in a 
business locale. The tougher Class B rating 
allows home use as well, where computers 
are likely to be placed near radios and 
television sets. 
Certification tests must be performed 
by private testing companies. The passing 
results are then sent to the FCC for final 


portable range trom VGA down fo the Certification, a process that can take several 
Hercules Graphics Adapter (HGA) and months. 
Micro Labs IBM PS/2 Dolch P.A.C. Compaq 
386/20 L. Model P70 386 Toahiba T5200 _—386-25C Portabia 386 
$4,039 $7,695 aed 4MB $7,899 $8,145 $8,848 

RAM, 60MB hard 

disk, no DOS) 

$3,696 $7,695 $7,699 $7,995 $7,999 
1MB RAM, 20MB 4MB RAM, 60MB 2MBRAM,40MB 2MB RAM, 40MB 1tMB RAM, 40MB 
hard disk, hard disk, hard disk, hard disk, 1.2MB hard disk, 1.2MB 
1.44MB floppy 1.44MB floppy 1.44MB floppy floppy disk floppy disk 
disk drive, disk drive, disk drive, VGA _— drive, double- drive, EGA 
VGA display,1 VGA display; display, 2 scan CGA display, 1 
serial and 1 1 serial, 1 serial and 1 display, 1 seriel serial and 1 
parailel port parallel, and 1 parallel port, and {parallel —_parallal port 

mouse port OOS 3.3 port 
$3,846 $8,295 $9,298 $11,180 $12,686 


1MB RAM, 43MB 4MB RAM, 120MB 4MB RAM, 100MB 2MB RAM,1SOMB 2MB RAM, 110MB 


hard disk, hard disk, hard disk, hard disk, 1.2MB hard disk, 1.2MB 
1.44MB floppy 1.44MB floppy  1.44MB floppy _— floppy disk drive, floppy disk drive, 
disk drive, VGA disk drive, VGA _—_ disk drive, doublescan EGA display, 
display display VGA display, CGA display, 80387-25, DOS 
DOS 3.3 80387-25,DOS 3.31, 2,400-bps 
3.3, carrying case modem and board 
9.9x181x9 12x183x5 3.9x148x15.8 95x18x78 98x 18x7.8 
22.82 21.87 19.45 22.87 21.66 
CONTINUES 






MICRO EXPRESS 
Micro Express 
Regal II 


by Bruce Brown 


Ideally, choosing a 386 portable computer 
should include clearly prioritizing your de- 
cision-making criteria. If you're looking 
for speed, price, and standard components 
in a lunchbox-style portable computer, the 
25-MHz Micro Express Regal II bears 
close scrutiny. The Regal Il is acommend- 
able luggable from many perspectives. 

The base configuration of the Regal II 
costs just $2,999 and includes IMB of 
RAM; a 40MB hard disk; one 1.44MB 
floppy disk drive; an EGA gas plasma dis- 
play; single serial, parallel, and game 
ports; and utility, setup, and diagnostic 
software. 

The Regal II measures 10.4 by 15.9 by 
8.5 inches (HWD) and bears an FCC Class 
B rating. Weighing in at 22.93 pounds on 


FACT FILE 





Liat Price: With 1MB RAM, 40M hard disk, 
one 1.44MB 3,6-inch floppy disk drive, EGA gas 
Pane boca utilities, $2,999; with 2MB 

JAM, DOS 4.01, $3,274; with 4MB RAM, 80MB 


, $A, 
in Short: The Micro Express Regal flis a 
lunchbox-style 25-MHz machine with standard 


fast processor 
performance, price, and four months’ on- 
site service make the Regal fl a machine to 
consider. 
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PC Labs’ digital scale, the tested configu- 
ration has 4MB of RAM, an 80MB hard 
disk, and an 80387-25MHz math co- 
processor for just $4,499, an impressively 
low price for this much computer. 

Micro Express uses an AMI mother- 
board with a Chips and Technologies 386 
chip set, and the AMI BIOS with setup is 
in ROM. The processor runs at 25 MHz 
but can be slowed to 8 MHz, which is also 
the expansion bus speed. 

The Regal If’s cache memory helped it 
score extremely well on our processor and 
memory benchmark tests, though its hard 
disk and video test scores were unexcep- 
tional. The memory cache consists of 64K 
of 25-nanosecond static RAM chips; there 
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The 1100 Series. | 
The next generation in printers. 
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Ahighly-sophisticated 24-pin. 

And two companion 9-pins. These are 
the remarkable dot matrix printers 
which make up the 1100 Series from 
Panasonic® 

They'll meet your needs today— 
and tomorrow—with flexible paper 
handling, multiple resident fonts and 
unsurpassed ease of operation. 

For the demands of the present, 
each 1100 Series printer offers advanced 
features, ergonomic design, and attrac- 
five prices to suit the requirements of 
a business, a department, an application 
or an individual. 

For the demands of the future, the 
1100 Series provides a smooth progres- 
sion of printing capabilities to grow 
into...and eae along with. 


to meetall 
your needs. 

In engineering 
the 1100 Series 
printers, Panasonic 
placed a high 
priority on paper 
handling. With that 
in mind, an ingen- 
ious push/pull 
tractor feed sysiem 
was incorporated 
into the 1100 Series. 
The idea was not 


a ne handling 


simply to accommodate a plethora of 

paper shapes, sizes and weights, but 
to allow the user to 
handle everything 


to fanfold paper— 
even envelopes 
and labels— 
quickly and easily. 

All 1100 Series printers can accom- 
modate single sheets in both landscape 
and portrait orientation. 

So presentations incorporating 
graphics with text present no problem. 

All 1100 Series printers offer multiple 
paper paths for continuous paper. And 
since paper can be fed from your choice 
of bottom or rear, you can put an 
1100 virtually anywhere. 

———— All 1100 


_ Series printers 
have semi- 
automatic paper 
loading. 

So sheets 


All 1100 Series 
printers auto- 
matically locate 


Only one paper path € available at any given hme for conbnuous paper. 
1100-PC. 1124 painter shown. td 
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KX-P1191 


the perforation on fanfold paper, bring the 
perf to the tear bar for easy tearing, and 
then position the next sheet 
of paper for printing. Without 
wasting a single sheet. And 
all 1100 Series printers have 
a‘paper park’ capability. On 
demand, continuous paper is 
retracted and ble so thal 
sheet paper and envelopes 
mespenier show. Can be loaded and printed 
without unloading—and wasting—the 
fanfold paper. 


Thousands 
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any of the 1100 Series printers is stag- 
gering. 

A minimum of 3400 combinations, 
in fact, can be created by combining 
resident fonts, character sizes and 
enhancement choices like italics, double 
height, bold face, underlined, super- 
and subscript 








Performance runs in the family. 
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Resident type fonts on all 1100 The 1100 Series printers were Plus the protection 
| Series printers include draft pica and elite, designed for non-software experts. ofa two-year 
| letter-quality or near-letter-quality The EZ-Set™ Operator Panel allows 7% 
| Courier, Prestige, Bold PS and Sans Serif. you to make choices simply and 
Plus Script on the 1124. quickly—without having to program any The 1100 Series 
All these resident LQ or NLQ fonts _ software. is a family of full- 
are available in ten different character The ergonomic design presents featured 24- and 
sizes. you with settings for the features youuse 9-pin printers. Com- 


And print speeds go from 38 to 63 = most Fonts, pitch, form length and many patible with the rich ==8 
cps in letter-quality/near letter quality. more choices can 3 
And from 160 to 240 cps in draft. be pre-set on 

The 1100 Series printers also the panel. And the 
produce graphics as well as theyhandle 1124 evenhasa 
text. Resolution is crisp, clear, precise. Macro feature that 
With bit image matrixes from 240x216 —_— allows you fo easily 












supporting both | 
Epson* and IBM** dot matrix 
printers. And protecting your invest- 
ment with something you'll find 


dpi to 360x360 dpi. save and recall all on very few printers out there: a 
All of these features enhance your _ the panel settings two-year warranty*** on both 
ability to create—and be creative. for three different parts and labor, from Panasonic. 
formats. That makes them good 
E investments. 
The EZ Set™ Operator Panel puts features From any business 
@ Sell Test pe ive. 
@ And more For more information on the 
1100 Series printers or any of 
our other versatile computer 
products call: 


1-800-742-8086 


Printers, Peripherals, Computers, Copiers, 
Typewriters and Facsimiles. 


See our entire fine = 
‘neon Panasonic 
See ee reer nour including our new ; : 
Panasonic Dealer 1600 Series, at COMDEX, Office Automation [\ 
booths 578, 678, 688. an 
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386-BASED PORTABLES: SUMMARY OF FEATURES 


WACK 


Micro Telesia National Micro 
EGA Gas Plasma Micro Express Tangent 386/25 Systema Gas PC Brand 386/25 
386-c Regal Ht Portable Plasma 386-25 _ VGA Portable ill! 
SYSTEM SPECIFICATIONS 
Microprocessor clock speeds (MHz) 8/20 8/25 8/12,5/25 8/25 8/16/25 
BIOS version and date Phoenix BIOS Plus, AMIBIOS, Version AMI BIOS, AMI BIOS, Version AMI BIOS, Version 
Version 1.10 00 386 DAMI 3606 Version 386 EC&T 386DAMI3606 386 DC&T 5004 
(March 1989) (April 1989) 1102 (March 1989) (April 1989) (April 1989) 
System board manufacturer AT AMI Data Expert AMI PC Brand 
388 chip set manufacturer Chips and Chips and Chips and Chips and Chips and 
Technologies Technologies Technologies Technologies Technologies 
MEMORY SPECIFICATIONS 
Chip size 256Kb, 1Mb 1Mb 256Kb, 1Mb 1Mb 256Kb, 1Mb, 4Mb 
Chip speed (nanoseconds) 100 80 80 80 80 
Chip packaging SIMM DIP SIP DIP sip 
Chip type DRAM DRAM DRAM DRAM DRAM 
Wait states 0 0 0.5 0 0.5 
Disk cacha software Q Q Q Qa a 
Maximum 32-bit RAM 8MB 18MB 16MB 8MB 18MB 
Maximum RAM on motherboard 8MB NA 8MB N/A 16MB 
Interleaved memory a a a Q a 
Shadow RAM a a a a a 
Shadowing can be tumed off a @ (video only) a a a 
EMS drivers included a a Q Qa a 
PROCESSOR RAM CACHE 
Maximum cache size 64K 64K N/A 64K N/A 
Installed cache size 32K 64K N/A 64K NA 
Cache memory speed (nanoseconds) 35 25 NWA 25 NWA 
Cache controller Atronics Discrete logic NA Motorola N/A 
DISK CONTROLLER 
Disk controller manufacturer Seegate DTC coc Westem Digital § Adaptec 
Controller type scsi ESDI ESDI ST-506 ESDI 
Number of drives hendled by 7 4 4 4 4 
controller 
Empty drive bays None None None None 1 haif-height 
DISPLAY 
Display type Gas plasma Gas plasma Gas plasma Gas plasma Gas plasma 
Maximum resolution (pixels) 640 x 400 640 x 400 640 x 400 640 x 400 840 x 480 
Video modes supported EGA, CGA, HGA EGA,CGA,MDA  EGA,CGA,MDA  Double-scan CGA, VGA, EGA, CGA, 
HGA HGA, MDA 
Viewable area (W x H, Inches) 8.4% 5.4 8.25 x §.25 8.25 x 5.25 8.4x5.4 7.75 x 5,75 
Readabill Very good Very good Very good Very good Very good 
KEYBOARD 
Number of keys 88 102 102 98 86 
Cable length (inches) 16 24 24 16 18 
Detachable keyboard a a a a a 
Plug for external keyboard a a a a a 


7 (Products listed in ascending price order) 





{G—Editor's Choice M—Yes O—No 
N/A—Not available: the product does not have this feature. 
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Seige PORTABLES is no separate cache controller chip, as the 


cache circuitry is built onto the mother- 
board. With the cache enabled, there are 
essentially no memory wait states on cache 
hits. 

All user RAM is on a memory card in- 
stalled in the single 32-bit expansion slot. 
The memory chips are 80-ns. DRAM DIP- 
style chips. The standard memory card is 
‘ Micro Labs iBM PS/2 Dolch P.A.C. Compaq capable of holding up to SMB RAM; an 
at 386/20 L _Model P70 386 Toshiba T5200 366-25C Portabie 386 optional $150 daughterboard can take an- 


other 8MB, for a system maximum of 














8/20 8/20 8/20 8/25 6/8/20 16MB of 32-bit RAM. 
SE a ni EI a NAN | Tas tet a cere Sep 
3601 (March 1989) (October 1988) (August 1989) (November 198e) _—‘leaving oe ee Saher anton, 
AMI IBM Toshiba Monolithic Compaq choose to shadow vi s, 
(Dolch design) but ROM BIOS shadowing is standard and 
Chips and IBM Toshiba Chips and Compaq can’t be turned off. If you don’t shadow 
Technologies Technologies the video BIOS, you can use the top 256K 
: of the first IMB of RAM for extended 
256Kb, 1Mb 1M 1Mb 256Kb, 1Mib 256Kb memory. Micro Express includes Quarter- 
100 85 80 80 80 
DIP SIMM SIMM SIMM SIMM 
ORAM ORAM DRAM ORAM ORAM 
0 o 1 0 0 
a 5 rT] rT a 
16MB 16MB 8MB 24MB 10MB 
N/A 6MB 8MB 8MB 2MB 
Q a a a TY 
Q r rT] a rT 
N/A a a Z Qa 
Q TY a Q rT] 
64K N/A 32K 32K N/A 
64K NWA 32K 32K NWA 
25 N/A 35 35 N/A 
Discrete logic N/A Intel 82385 Chips and N/A 
_ Technologies 8231 
National Computer IBM Conner Toshiba Compaq 
ST-506 DBA Conner ST-508 ST-508 
proprietary 
4 1 2 4 1 
1 one-third None None 2 half-height 1 half-height So — ——$— 
Gas plasma Gas plasma Gas plasma Electroluminescent Gas plasma go idle ay gg ee 
640 x 480 640 x 480 640 x 480 640 x 400 640 x 400 4.0 compatibility. 
VGA, EGA, CGA, VGA,EGA,CGA, VGA, EGA, CGA, Double-scanCGA EGA, CGA The attached keyboard, which can be 
ie hg basi siege (WEA, 96s) unplugged and replaced by any AT-com- 
8.25 x 6.25 8.4x6.3 9x8.75 7.7x48 6.3x5.2 patible keyboard, is a 102-key unit with 
= Exootent Enaioe ¥ Sood two rows of six function keys each on the 
top-left side of the keyboard and a second 
ue fot 2 = Be set of cursor-control and page-positioning 
24 WY NIA a 3 keys on the upper-right side. The keyboard 
a a Qa L a is responsive and pleasant to use, with a 
La a a La La generous 24-inch cable. 
The EGA gas plasma screen is easy to 
CONTINUES look at, with high-contrast amber charac- 


ters against a black background. Although 
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NETWORKING 








ll REAL MUSCLE. ALL THE 
POWER AND SPEED ANY 
COMPANY NEEDS TO HAN- 
DLE COMPLEX APPLICA 
TIONS AND GET pay 
THE WORK DONE, 

NOW AND IN THE 
FUTURE. THE 
POWERFUL 386 
SERIES OF COM- 
PUTERS FROM HYUNDAI. 
WITH MS-DOS 3.3, BASIC. 
0S/2 COMPATIBLE. 18- 
MONTH WARRANTY. 
24-HOUR “SERVICE-ON- 
SITE” OPTION. NATIONWIDE 
NETWORK OF DEALERS. 
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SUPER-386c: 80386 
PROCESSOR, 8/20 MHz, 
IMB RAM INSTALLED EX- 
PANDABLE TO 8MB, 64 KB 
| ROM, SPACE FOR 

4 HALF-HEIGHT 

DISK DRIVES: 5.25" 

OR 3.5; SIX EX- 
PANSION SLOTS. 
SUPER-386S: 

80386 SX PROCESSOR, 
8/16 MHz, IMB RAM IN- 
STALLED EXPANDABLE TO 
8 MB, 64 KB ROM WITH 128 
KB OPTION. SPACE FOR 
3 DRIVES: 5.25" OR 3.5; 
SIX EXPANSION SLOTS. i 


THE 20 MHz SUPER-386c FROM HYUNDAI. 


VN 


= 
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386-BASED PORTABLES 


Wide 386-BASED PORTABLES: SUMMARY OF FEATURES 





& ' } (Products listed in ascending price order) 
MAGAZINE 
Micro Telesis National Micro 
EGA Gas Plasma Micro Express Tangent 366/25 Systems Gas PC Brand 386/25 
386-c Regal il Portable Plasma 386-25 VGA Portable Ill 
POWER 
Power supply (watts) 220 200 200 180 180 
Battery Q Q Q Q Q 
Car battery adapter Optional ($189) Q Q Q Q 
VO AND EXPANSION : 
Extemna! displays supported by * CGA, HGA EGA, CGA EGA, CGA, HGA, Double-scan CGA, VGA, EGA, HGA, 
built-in video hardware MDA HGA MDA 
Extemal display connector DB-9 DB-9 DB-9, 2 DB-9 OB-15 
composite RCAs 
Extema! floppy disk drive port Q a a Q Q 
Expansion slots Two 6-bit, Two 8-bit, Two 8-bit, One 8-bit, Three 8-bit, 
four 16-bit, four 16-bit, four 18-bit, six 16-bit, five 16-bit 
Slots free and accessible 5 1 2 5 5 
Bus clock speeds (MHz) 8 8 8, 8.3, 125 8, 8.33 8 
Software included: 
Disk-based Diagnostics QEMM-386 None None Setup, 
memory manager, diagnostics, 
utilities utilities 
ROM-based Setup Setup, None None Setup 
diagnostics 
OPTIONS 
Supports 80387 a a a a a 
Supports Weitek a Q a Q | 
Internal modem (bps) 1,200 ($115) 1,200 ($99), 2,400 ($139), 1,200 ($69), 1,200 ($49), 
2,400 ($169) 9,600 ($790), 2,400 ($140) 2,400 ($79), 
19,200 ($1,190) 2,400 MNP ($130) 
Carrying case Standard Standard None Standard Cordura, $45 
Expansion chassis None None None None None 
OPTIONAL STORAGE 
Floppy disk drives Extemal 1.2MB External 1.2MB External 1.2MB None External 1.2MB, 
1.44MB; internal 
1.2MB, 1.44MB 
Hard disk options (MB) 20, 40, 80, 200 40, 80, 100, 200 45, 67, 85, 138 80 40, 66, 71, 150 
OTHER 
Warranty 13 months 1 year; 4 months 1 year 1 year 5 years prorated 
on-site 
30-day money-back guarantee a a a a a 
Distributed through dealers or Direct Direct Both Direct Both 
direct 
FCC certification class A (pending) B A B A 
Password security Q Qa a Q Q 


(Editor's Choice M—Yes O—No 
WA—Not available: the product does not have this feature. 


§REE] PC MAGAZINE DECEMBER 12, 1989 






Micro Labs IBM PS/2 Dolch P.AC, Compeq 
386/20 L Model P70 366 Toshiba T5200 386-25C Portable 386 
160 85 Information 200 145 

not available 
Q Q Q Optionai ($399) QO 
Q a Q Included with Q 

optional battery 

VGA, EGA, CGA, VGA VGA Double-scan CGA EGA, CGA 
HGA, MDA 
DB-9, DB-15 DB-15 DB-15 DB-9 DB-9 
Q a | Q Q 
One 8-bit, One 16-bit One 8-bit (or Six 16-bit, One proprietary 
three 16-bit, half-length, proprietary 16- two 32-bit modem, one 32-bit 
one 32-bit one 32-bit bit), one 16-bit 
5 2 2 3 2 
8 10 8,10 8, 12.5 6, 8, 20 
Utilities Diagnostics QEMM-386 None None 

memory manager, 

on-line help 
Setup 18M BASIC None None None 













2,400 ($125) 





2,400 ($449) 


Standard Nyton, $180, 
leather, $350 
None None 


None External 360K 










40, 65, 150 60, 120 


1 year 1 year 
a Q 
Both Dealers 


B (pending) B 
Q Q 





2,400 ($399) 

Nyton, $99; Nyton, $95 
leather, $299 

Five 8-bit slots, Three 16-bit 
$999 slots, $795 


External 360K 





1 year 1 year 
Q a 
Dealers Both 
B A 

Q Q 
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2,400 MNP ($240) 1,200 ($349), 


Interna! 1.44MB 


2,400 ($599) 


Nylon, $89, 
leather, $225 
Two 16-bit slots, 
$199 







Internal 360K, 
1.44MB 


ENDS 








__ Any point or region on the map can have a complete 









Mapinto software can find, display and analyze your data 
geographicalty, See your prospects, customers, facilities 
anything in your database. Find addresses by street, 
ZIP code, city, etc. (We can even supply the maps.) 


- 


record of data behind it. See your actual di 
indow to view, edit, and print. Draw 


“Mapinta a’ Cor 


Changing The Way The World * 
Looks Aj we — . 


200 Broa NY 121 

To order, cal Aa 274-867; 

or 1-800-FASTMAP Toll free. 

‘Mapinto 1s 2 waderark of Mtapinto Corp (BASE | 
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brightness and contrast controls are small, 
many of the transportables provide the user 
with just one control knob. The Regal II's 
controls are slide levers located on the 
lower-right side of the screen. Another 
good feature is the ability to turn the screen 
off with the system still on, using a sepa- 
tate display-power switch on the back of 
the case. 

Beyond the 32-bit memory slot, addi- 
tional accessible slots include one 8-bit slot 
and three 16-bit slots, although only one 
16-bit slot was free in our tested configura- 
tion. Three more 16-bit slots are blocked 
by the 200-watt power supply. 

In addition to the standard parallel, 25- 
pin serial, and 15-pin game ports, there is a 
9-pin video port for an external EGA-com- 
patible monitor. There’s also a port on the 
back of the computer for an extemal 5.25- 
inch 1.2MB floppy disk drive, a $149 op- 
tion. Other important options include an 
80387-25 math coprocessor ($490) and a 
2,400-bit-per-second Hayes-compatible 
internal modem ($169). 

Micro Express sells its computers only 
through mail order. All units come with a 
one-year parts-and-labor warranty and on- 
site service for the first four months of 
ownership. If warranty service requires 
shipping to Micro Express’s California fa- 
cility, the company pays for ground ship- 
ping both ways, though you may be tempt- 
ed to pay extra for air shipping. There’s 
also a 30-day money-back guarantee. Toll- 
free support calls are available but limited 
to 9:30 to 6:30 Pacific Time. 

The Micro Express Regal I] is a compe- 
tent machine at an attractive price. This 
25-MHz computer uses standard compo- 
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nents in a typical lunchbox design. While 
the Regal Il isn’t the fastest machine over- 
all, it comes close, and its standard memo- 
ry caching and memory interleaving 
enhance processor and memory perfor- 
mance. Features, price, performance, and 
service and support policies all score well 
in the Micro Express formula. 


MICRO TELESIS INC. 
Micro Telesis 
EGA Gas Plasma 
386-c 


by M. David Stone 


The label on the lunchbox says Portable 
PC 111. But don’t let that fool you. This is 
the EGA Gas Plasma 386-c, and the com- 
pany is Micro Telesis Inc. Portable PC III 
is the logo that comes on the OEM’d case, 
and Micro Telesis just didn’t bother re- 
placing it. 

The price for the Micro Telesis portable 
in PC Magazine's standard configuration 
makes it the least expensive product of this 
line-up. With ZMB RAM, a 40MB Sea- 
gate hard disk, a] .2MB or 1.44MB floppy 
disk drive, and an EGA gas plasma screen, 
it costs $2,949. The system provided for 
review had only 1! MB RAM, but it includ- 
ed the EGA display and an 80MB Seagate 
hard disk and controller for $3,399. 

Perhaps the most important factors on a 
portable are the keyboard and screen. The 
EGA Gas Plasma 386-c is less than ideal in 
both areas. 


The keyboard feel is good, with an au- 
dible click and clear kinesthetic feedback. 
The layout is based on the original AT key- 
board, except that the function keys— 
twelve of them—are across the top. Unfor- 
tunately, the fact that the original AT lay- 
out is used means that the keys are in dif- 
ferent positions than on the 101-key 
Enhanced-style keyboard. As partial com- 
pensation, you can plug in any standard 
AT keyboard. The EGA screen measures 
8.4 by 5.4 inches, but even with the bright- 
ness up full, it is neither as bright nor as 
well contrasted as I'd like; it’s simply hard 
to read. 

The physical design is standard lunch- 
box luggable. The screen defines the front 
of the unit. A nice touch is the power-on 
light in the upper-right comer of the screen 
frame and the disk access light next to it. 
Another apt touch is the reset switch below 
the display, flush against the frame, and 
clearly labeled Reset in raised letters. 

For transport, the keyboard serves as a 
front cover over the screen. Add the handle 
on top and you have a well-appointed 
lunchbox. At a weight of 23.6 pounds and 
asize of 9.1 by 16.1 by 8.2 inches (HWD), 
*‘luggable’’ is definitely the right descrip- 
tion. : 

To use the system, you slide two latch- 
es to release the keyboard and detach it 
from the computer. Additional setup can 
be as simple as plugging in the power cord. 
A sliding door on the left side lets you get 
at connectors on up to four boards. On the 
back, you’ ll find a parallel port and 25-pin 
serial port. 


INSIDE THE LUNCHBOX 

To get inside the box, you remove six 
screws, then detach the ribbon cables go- 
ing from the serial/parallel board to the 
connectors on the back cover. Getting to 





Micro Telesis EGA Gas Plasma 386-c 
Micro Telesis Inc., 1260 Logan A2, Costa 
Mesa. CA 92626; (714) 557-2003 

List Price: With 1MB RAM, 40MB hard disk, 
one 1 2MB 5.25-inch or one 1.44MB 3. 5-inch 
floppy disk drive, CGA gas plasma display, 
DOS 3.3, $2,699; with 2MB RAM, EGA display, 
$2,949; with 1MB RAM, 80MB hard disk, 
$3,399. 

in Short: The Micro Telesis EGA Gas Plasma 
386-c 1s a 20-MHz lunchbox luggable ina 
reasonably low-priced package The EGA 
screen ts acceptable but not as bright as it 
might be 
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Resolution, color and speed that's hard to lick. 

Great news for those who stuck it out. 

The ultimate VGA 1024™ card is now available from the leader 
in video graphics. 

The new Paradise VGA 1024 card gives you a wide range of resoiu- 
tion and color options. Like 1024 x 768 with 16; 4 and 2 on-screen 
colors. Or 800 600 with 16 colors. Or 640 480° and 600 x 400 
in 256 glorious colors. 

You also get your choice of 256K or 512K of mem- pega: 
ory. You can even upgrade from 256K to 512K later on. 

100% hardware and software compatibility is 
guaranteed and it's downward compatihle with all 
pre-VGA standards. 

It also performs beautifully on interlaced moni- 
tors. And it does it all at speeds up to 200% faster 
than the IBM" VGA display adapter. 


S124 of memory required. 


Plus a presentation graphics program to boot. 

To celebrate the introduction of our VGA 1024 card, we're throwing 
in an exclusive new presentation graphics and image-editing program. 
A program like this could cost hundreds of dollars, but it's yours with 
our compliments while supplies iast. 

Tempra™ by Mathematica, lac., allows you to create demos, draw, 
paint, change colors, add text, highlight, move images and more. 

You can create intricate black & white and color 
4, overheads instantly. Color slides in minutes. 
So insist on the ultimate. Take advantage of our VGA 
| 1024/Tempra offer. Call Paradise for complete infor- 
mation at 1-800-356-5787 or 415-960-3360. Or visit 
your friendly Paradise dealer to hear all about it in 


“me PARADISE. 


Western Digital Imaging 
800. Middlefield, Mountain View, CA94043 


Paradise and Paradise VGA 1024 Card are trademarks of Wemern Digital imaging. Other trademarks mentioned are trademarks of their respective companies. © 1989 Western Digital imaging, inc. 
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Write-Once Optical 





|B STORAGE DIMES NS 


Isn't OnThe Way Out. 


Its OnThe Way Up. 


Even in the face of erasable optical’s 
popularity, write-once technology at Storage 


Dimensions is on the way up, not out. In per- 


formance, capacity and flexibility. In DOS, 
Macintosh’ and Novell’ environments. 

Take our new LaserStor™ Write-Once 
LS900. In benchmark after benchmark, it 
has consistently demonstrated superior 
performance. And at nearly one gigabyte per 
cartridge, its big capacity is just right for 
write-once tasks. Archival, document and 
image storage. Database distribution. Audit 
trails. And microform replacement. 

And here's the inside story. Our new 


half-high, 786-megabyte write-once solution 
is designed to mount easily 
inside 286/386 micros. The 
LS800H boasts increased 
7 performance and full compat- 
ibility with our other industry- 
Wh Host Adaplor leading LS800 products. 

One company is upping your optical 
options across the board. With high perfor- 
mance LaserStor Erasable Optical—and now 
with high performance write-once optical. 
For more information, call 408/879-0300. 

Or write once to Storage Dimensions, 2145 
Hamilton Avenue, San Jose, CA 95125. 






@ STORAGE DIMENSIONS 


LasesStor is a rademart of Storage Dimensions © 1988 Storage Dimensions. 


POMWO! 
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the Atronics International motherboard is 
something of a chore, since it is three- 
quarters covered by the disk drives and 
power supply. The motherboard sports six 
16-bit slots, two 8-bit slots, and a special 
cache-board slot. Three of the standard 
slots—including the two 8-bit slots—are 
covered by the power supply, so you 
should still have room for three half-length 


The Micro Telesis 
keyboard’s layout is 
based on the original 
AT, which means that 


the keys arein 
different positions 


boards and two full-length boards. 

The tested system had three slots filled 
with an 8-bit Prisma EGA MAX 860 video 
card, a Seagate disk controller card, and a 
serial/parallel card. Alas, the Prisma card 
is two cards thick, and it nearly covers a 
second slot. You can still shoehom in a 
board, but it’s guaranteed to touch. Micro 
Telesis will supply an insulating separator 
if you need to use the slot. 





Also on the motherboard is the Chips 
and Technologies chip for hard and floppy 
disk drives. The cache board, which is best 
thought of as an extension of the mother- 
board, has 32K of 35-nanosecond cache as 
tested, though it can be upgraded to 64K 
for $100. Except for cache memory, the 
system uses SIMMs exclusively. With 1- 
megabit SIMMs, you can have up to 8MB 
on the board. You can also have up to 
8MB more of 16-bit RAM if you add an 
appropriate memory board. 

The SIMM sockets alternate with the 
card slots, so you have to remove the pow- 
er supply to get at three of them. In addi- 
tion, you have to remove the disk drive to 
get at the DIP switches under the drive. 
Also under the disk drives is the coproces- 
sor socket for an 80387 or Weitek 3167. 
There’s even a socket for an 80287 math 
chip, though it’s hard to imagine why you 
would want to use one (and the manufac- 
turer recommends against it). 

The EGA Gas Plasma 386-c’s perfor- 
mance on our benchmark tests was ade- 
quate. Results on the disk and video tests 
were decidedly worse than average, these 
were balanced by the processor and mem- 
ory scores, revealing the system as solidly 
in the midrange among all systems, and 
one of the best among the 20-MHz ma- 
chines we reviewed. 

Ultimately, the Micro Telesis EGA Gas 
Plasma 386-c leaves the same overall im- 
pression as its benchmark test scores: ade- 
quate. It’s a credible system with nothing 
terribly right or wrong about it. If you find 
the combination of features and price inter- 
esting, then by all means take a look, but 
look elsewhere as well. 


NATIONAL MICRO SYSTEMS INC. 
National Micro 
Systems 

Gas Plasma 386-25 


by M. David Stone 


If you look at the National Micro Systems 
Gas Plasma 386-25 right after looking at 
the similarly-named model from Micro 
Telesis, Yogi Berra’s famous line about 
‘déja vu all over again’’ will likely come 
to mind. Both lunchboxes sport the same 
Portable PC III logo; in fact, if you put the 
two systems next to each other, you can’t 
see any important difference. But the re- 
semblance is only skin deep. 

To begin with, this is a 25-MHz sys- 
tem, not 20-MHz; as you'd expect, it costs 
more. Its base price is $3,499 and includes 
IMB RAM, a Seagate 24-millisecond 
40MB hard disk, a 1.2MB floppy disk 
drive, a serial and a parallel port, a 
CGA/Hercules display, and 64K cache 
memory. PC Magazine’s standard config- 
uration needs only IMB RAM and DOS 
added, for a total price of $3,749. As test- 
ed, the system included 4MB RAM, a 
CDC 80MB hard disk, an 80387-25, and a 
price tag of $5,048. 

The display on the Gas Plasma 386-25 
is one of the strongest features of the sys- 
tem. Unlike some other gas plasma 
screens (specifically the screen on the Mi- 
cro Telesis system), this one—which is 
only CGA—is eminently readable, with 
good brightness and contrast. According 
to a National Micro Systems representa- 
tive, the screen is part of the OEM’d case, 
but there are different screens for CGA and 


PE-— 


WAGAZINE 


National Micro Systems Gas Piasma 386-25 
National Micro Systems inc , 2833 Peterson 

Pi, Norcross, GA 30071, (404) 446-0520. 

Liat Price: With 1MB RAM, 40MB hard disk, 
one 1.2MB 5.25-inch floppy disk drive, CGA gas 
plasma dispiay. $3,499: with 2MB RAM, DOS 
3.3, GW BASIC, $3,749; with 4MB RAM, 80MB. 
hard disk, 80387-25 coprocessor, $5.048. 

tn Short: This system offers a highly readable 
CGA gas plasma display, 25-MHz 386 
performance, and a lunchbox luggabie design 
The keyboard has a good fee!. though the layout 
may be contusing if you're used to Ihe 
Enhanced keyboard. Graphics software users, 
look elsewhere. 


CIRCLE 415 ON READER SERVICE CARD 


DECEMBER 12,1989 PCMAGAZINE BEX 


fea baabes bs basse an basfas! 
array 


Brora bey 


EGA versions. National Micro Systems 
doesn’t sell the EGA version. 

The Gas Plasma 386-25 keyboard is 
identical to the one that comes with the Mi- 
cro Telesis system, with the same audible 
Click and solid kinesthetic feedback. Since 
they both use the same cases, the basic 
physical design is also identical, with the 
screen defining the front of the same 9.1- 
by 16.1- by 8.2-inch case. One minor dif- 
ference is that the National Micro Systems 
computer is about half a pound lighter—23 
pounds on PC Labs’ digital scale. 


One of the Gas Plasma 
386-25’s strengths is 


Its eminently readable 


display. 





Other physical details also match. In 
particular, getting to the motherboard is 
something of a chore, since it is three- 
fourths hidden by the disk drives and pow- 
er supply. But once you get that far you'll 
find an entirely different motherboard. 

The Gas Plasma 386-25 is built around 
an AMI motherboard. The board offers 
eight slots: one 8-bit, six 16-bit, and one 
32-bit, but three slots are covered by the 
power supply. As a result, only five are 
available: three 16-bit slots, one 8-bit, and 
one 32-bit, providing room for two half- 
length and three full-length boards. 

One of the ‘‘available’’ full-length slots 
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25 offers aCGA 
display combined 
with 25-MHz 386 
performance. 
Graphics users 


will suffer trying 
to use this $3,749 
lunchbox, which 
comes with 2MB 
RAM, a40MB hard 
disk, a 1.2MB 
floppy disk drive, 
and DOS 3.3, 


Test 





is actually used by a dedicated 32-bit mem- 
ory board. All RAM is on the board, using 
80-nanosecond DIP-type DRAMs. Fully 
populated, the board will hold 8MB. The 
only memory on the motherboard is 
cache—64K of 25-ns. cache in the tested 
unit. Also on the motherboard is the Chips 
and Technologies chip set, the AMI BIOS, 
and an 80387. 

According to a National Micro Systems 
representative, the Orchid video card in 
the unit is available only with the Portable 
PC Il case and therefore has no model 
name. It supports CGA and Hercules. The 
card has a DB-9 connector on the back for 
an extemal monitor. 

In addition to the video card, memory 
board, and parallel/serial card, the system 
included a Western Digital disk controller 
with an ST-506—compatable interface. 
The boards fill four of the five available 
slots, leaving room for a half-length card— 
most likely a modem or network card, if 
you can fit it among all the cables. 

Performance on our benchmark tests 
varied from better than average (for pro- 
cessor and memory tests) to far worse than 
average (for the video tests). Disk per- 
formance was particularly uneven. For 
real-world applications, the Gas Plasma 
386-25 is generally good enough. 

Alas, ‘‘good enough’’ is small praise 
for a computer that can cost more than 
$5,000. If you must have a 386 luggable 
and you insist on a highly readable text 
screen, the National Micro Systems Gas 
Plasma 386-25 is certainly worth your at- 
tention. If you use graphics software, it’s 
not. This is not a machine to get excited 
about or to recommend unreservedly. 


PAN UNITED CORP. 


Micro Labs 386/20 L 


by Bruce Brown 


Flimsiness is the last thing you want in a 
high-powered portable. Unlike some of its 
competitors, the Micro Labs 386/20 L is 
solidly built. Like the other Micro Labs 
machines we've reviewed in the past, the 
two-tone gray 386/20 L puts an emphasis 
on standard component parts at good 
Prices. 

The base-system 386/20 L costs $3,696 
and includes MB of RAM, a 20MB 40- 
millisecond Seagate ST-125 hard disk, a 
1.44MB floppy disk drive, a gas plasma 
VGA display, one serial and one parallel 
port, various utility programs, and a nylon 
carrying case. In our standard configura- 
tion with 2MB of RAM, a 40MB hard 
disk, and DOS 3.3, the system price rises 
to $4,039. 

The lunchbox-style 386/20 L has an 
FCC Class A rating with Class B rating 
pending. It measures 9.9 by 16.1 by 9 
inches (HWD) and weighs 22.8 pounds, 
Its test scores were average for a 20-MHz 


Micro Labs 386/20 L 

Pan United Corp., 1967 Route 27, #12, Edison, 
NJ 08817; (800) 433-3006, (201) 985-8009 
Lial Price: With 1MB RAM, 20MB hard disk, 
one 1.44MB 3.5-inch floppy disk dive, VGA gas 
plasma display, utility software, $3,696; with 
43MB hard disk, $3,846; with 2MB RAM, 40MB 
hard disk, DOS 3.3, $4,039. 

tn Short: Pan United's Micro Labs 386/20Lisa 
20-MHz computer with a comfortable keyboard, 
a standard VGA gas plasma display. and a 64K 
memory cache This machine has the nght 
components at a reasonable price 
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transportable with memory caching. Its 
processor can be slowed to 8 MHz, while 
the expansion bus runs at a fixed 8 MHz. 
An AMI motherboard and BIOS are in- 
Stalled, with the Chips and Technologies 
386 chip set. Both setup and system diag- 
nostics are in ROM. 


MEMORY ON ACARD 

The motherboard has all user memory on a 
proprietary memory card, with 64K of 25- 
nanosecond cache memory on the system 
board. The 386/20 L doesn’t use memory 
interleaving or RAM shadowing, relying 


NOBODY BEATS THE EXPERT 
a lt 


TaxCut™ is the ONLY 
Expert System for 
Managing Your Taxes™ 


TaxCut’s Expert System™ puts an 
expert at your side. Unlike any other 
tax preparation program, TaxCut 
uses artificial intelligence to let you 
interact with tax lawyer Dan Caine 
and his team of tax experts while you 
prepare your return. Tap their legal 
minds as you fill in forms and 
schedules on-screen. Or let them 
guide you step-by-step through a 
sophisticated interview designed to 
find the best tax strategy for your 
unique situation. 


You'll discover that TaxCut is 
flexible. It gives you the freedom to 
work in your own style and at your 


own speed. 


More Exclusive Features 


> “Auditor” flags entries which might 
trigger an IRS audit and recommends 
solutions 


> Context-sensitive (hypertext) 
on-line HELP 


> Help in English — not IRS jargon 


> Smart “Jump” key toggles between a 
supporting schedule and the relevant 
1040 line instantly 


> Pull-down menus 


> Auto “Recalc” of the form you're 
viewing with every entry 

> Prepare multiple returns without 
exiting the program 


> More forms and schedules: 
10 businesses, 20 partnerships, and 
up to 120 depreciable assets 


Elegant Extras 


> “What If?" lets you compare up to 
30 scenarios 


> Instant Tax Summary Window lets 
you see where you stand anytime 


> Imports from Lotus 1-2-3 
> Pop-up calculator & memo pad 


> Self-totaling scratch pads let you list 
and catalog deductions 


> “Checklist” helps find deductions 
you might have missed 


> “Shortcut” keys for quickest 
navigation 









Prepare an IRS-approved, 
expert quality tax return 
yourself 


2 
NEW FOR 1989 TAXES 
¢ Featuring tax lawver 
Dan (Ask DAN) Caine 
* Farms or interview 
approach in one program 
¢ Quick refund with 
electronic filing option 
* Complete — na IRS or 
pre-printed forms needed 
* Compatible with 
Andrew Tobias" 
Managing Your Money" 
+ 39 forms and schedules 
* Supports most pninters — 
laser or dot matrix 
a 
Requeres: 512K IBM PC 
or compatible $f-colurm 
monnitng 2 disk dives 
or hatd dive 


DOS 2 fon Later 
Not cops 


Rated #1 by 
BusinessWeek 

fwo years in a row: 
“Sets a new standard of performance. 
The top choice .. . If you've been waiting 
for artificial intelligence technology to yield 
benefits close to home, get a copy.” 
“Terrific, simple and smooth.” PC World 


“Using the program is like climbing behind the 

wheel of a new car in the showroom and 

knowing it’s for you. It just feels right.” 
Philadelphia Inquirer 


Schedules and Forms 


Schedules A, B, C, D, D-1, E, F, R, SE, K-1, 
and 1. Forms 1040, 2106, 2119, 2210, 2441, 
3468, 3800, 3903, 4137, 4255, 4562, 4684, 
4797, 4868, 4952, 4972, 5329, 6251, 6252, 
8453, 8582, 8606, 8615, 8808, 8814, 
1040-ES, W-2, and 1040A. 





GUARANTEED 
Accurate Calculations 


or MECA pays the penalty. 





© 1989 MECA Ventures, Inc. 
CIRCLE 215 ON READER SERVICE CARD 












Want The Expert? 

See your dealer or call toll-free to order 
1-800-962-5583 

or return the coupon below. 


po--- art ---- 


| YES! Please send me TaxCut ’89 for $79.95 

complete with a 30-day money back 
guarantee when I order direct from 

| MECA. Shipping and handling are FREE. 





| Name 





Address 


I 
| 

DayPhone 
| OQ MC., Q Visaz, J Amex «, Exp. > __ 


| « —— 


| Name on card 





£ 
H 


Zip 








PCM 12/89 
Key Code 





| Signature 
| ruse 5.25% or) 35's disks. 
| Checks made payable to: 


MECA - TaxCut '89 + PMSI Station 
| P.O. Box 13267 + Bridgeport, CT 06673-3267 





instead on memory caching for a perfor- 
mance edge. The single, dedicated 32-bit 
expansion slot, which mins at full system 
clock speed, handles all system memory. 
If you want more than 2MB of RAM, 
however, you must purchase the optional 
memory board, which uses 1-megabit 
chips and can hold up to 8MB of 32-bit 
RAM by itself, and up to 16MB with a 
daughterboard. Memory upgrades cost 
$175 per megabyte of 100-ns. 256-kilobit 
chips. The optional memory board costs 
$125, and the daughterboard costs $95. 

The system case has room for two 5.25- 
inch half-height drives and one 3.5-inch 
drive, each of which can hold storage de- 
vices with removable media. The test unit 
came with an NCL MFM floppy/hard disk 
controller. 

The expansion slots include the 32-bit 
memory slot, three 16-bit slots, and one 8- 
bit slot. One 16-bit slot was empty in the 
test machine. There is no external floppy 
disk drive port and no provision for an ex- 
ternal expansion chassis. 

The 386/20 L keyboard has excellent 
feel and a comfortable flat area in the front 
that could serve as a palm rest. The non- 
standard layout provides 103 keys, with 
two rows of six function keys on the upper- 
left and a second cursor-control set on the 
upper-right side. The keyboard plugs into 
the left side of the case with a 24-inch ca- 
ble, and it is replaceable with a standard 
AT keyboard. 

The standard 16-bit VGA 16-gray- 
scale gas plasma screen has an orange-on- 
black appearance and is fine to work with, 
though 1 didn’t think it was on a par with 
some of the other gas plasma displays. 
There’s a control for brightness but none 
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make It a worthy 
candidate for 


consideration. 
With 2MB RAM, a 
40MB hard disk, 
and one 1.44MB 
floppy disk drive, 
the 20-MHz VGA 
system is a rather 
high $4,039. 


for contrast, leaving the differentiation be- 
tween foreground and background unex- 
ceptional and unchangeable. Maximum 
screen resolution is 640 by 480 pixels and 
the system supports VGA, EGA, CGA, 
HGA, and MDA modes, both intemally 
and externally. 

About half of Pan United’s sales are 
through dealers, and the rest are mail- 
order. The standard warranty covers parts 
and labor for one year, with mirror ship- 
ping for machines repaired under warran- 
ty. Also included is a 30-day money-back 
guarantee and a toll-free support line. 

The Pan United machine is a competent 
luggable computer. Everything performs 
up to expectations, except perhaps the dis- 
play. This machine is not priced as aggres- 
sively as Pan United’s desktop models 
tend to be, although certainly the 386/20 L 
is less expensive than big-name computers 
and roughly in line with similarly equipped 
mail-order machines. If the display is good 
enough for your needs and you need the 
room for an extra drive, the Micro Labs 
386/20 L could be your 386-to-go. 


PC BRANDINC. 
PC Brand 386/25 
VGA Portable III 


by Bruce Brown 


PC Brand wants to build a computer espe- 
cially for you. While the company sells 
preconfigured computers, its strength is 
custom configurations, including a variety 
of BIOS and motherboard combinations. 
**PC Brand 386/25 VGA Portable [II”’ is 


the full model designation for this comput- 
er, more than twice a mouthful. At 25.24 
pounds, this FCC Class A-rated machine 
is one of the heaviest units in the test con- 
figuration. You won’t find yourself run- 
ning between air terminals with this 9.75- 
by 16.2- by 8.25-inch lunchbox. 

The base configuration costs $3,225 
with 1MB of RAM, a 40MB 25-millisec- 
ond hard disk, a 1.44MB or 1.2MB floppy 
disk drive, a CGA-, HGA-, and MDA- 
compatible LCD, one serial and one paral- 
lel port, utilities, setup, and diagnostic 
software. Assembled with 2MB of RAM, 
the same 40MB hard disk, a VGA gas 
plasma display, and DOS 4.01, the price 
rises to $4,000: 

The VGA Portable III scored respect- 
ably on the PC Labs benchmark tests, with 
faster times than most on the disk tests due 
to its Adaptec caching drive controller. 
The unit’s video scores were the best of the 
group, helped by PC Brand’s 16-bit Tri- 
dent VGA card. 

The VGA Portable III is extremely 
flexible: the 25-MHz 80386 processor can 
run at 8 and 16 MHz, the expansion bus 
operates at 4, 8, 12.5, 16, or 25 MHz. The 


PC Brand 366/2S VGA Portable lil 

PC Brand Inc.. 954 W Washington, Chicago, IL 
60607; (800) PC BRAND, (312) 226-3500. 
List Price: With 1MB RAM, 40MB hard disk, 
one 1.2MB 5.25-inch or 1.44MB 3.5-inch floppy 
disk drive, CGA liquid crystal display, utilities, 
$3,225; with 2MB RAM, VGA gas plasma 
display, DOS 4.01, $4,000; with 8MB RAM, 
150MB hard disk. 1 2MB and 1.44M8 floppy 
disk drives, 80387-25 coprocessor, $7,000. 

In Short: The PC Brand 386/25 VGA Portable 
Mts a highly customizable 25-MHz machine 
with lots of expansion possibilities. High on the 
list of considerations ts PC Brand's five-year 
prorated system warranty. The downside of this 
computer is its 25-pounds-pius weight: you 
really need determination to take it very far. 
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AMI BIOS setup functions are in ROM, 
and the Chips and Technologies 386 chip 
set setup program is on-disk. 


MANAGING MEMORY 

All memory is on the motherboard; there 
was 8MB in the tested unit, and 16MB is 
the maximum. PC Brand has chosen not to 
use memory caching in this computer. The 
company contends that cache controllers 
generate too much heat for the transport- 
able form factor. 


As machines go, computers are quite 
eficient. But we believe that the real key 
to success in business depends on how 
all that efhiciency can make your business 
more successful. If you share that belief, 
you should meet with us. 





Business and professional computers, monitors, peripherals and accessories. 
If leadership comes from quality, performance, and value, 
we've been quietly leading for a long ume. 


PACKARD BEIL =~ 


America grew up listening to us. It still does. 


1-800-733-4422 
Corporate Headquarters: 
9425 Canoga Avenue, Chatsworth, CA 91311 1-818-773-4400 
Not affiliated with any former Bell System entity. CIRCLE 306 ON READER SERVICE CARD 





Best Cache 
For 
Little Cash 


Even if your computer has a 
memory cache, disk caching 
can double or triple your 
system performance for only 
$79.95. Read what the edifors 
of PC Magazine say about 
Multisoft’s products in the 
February 44, 1989 issue. 


« Super PC-Kwik 


Speed is the only reason to use a 
disk cache, but speed isn’t the only 
criterion to use in choosing one. 
The best caclie program is the one 
that speeds up disk activity while 
occupying the least DOS memory 
and adapting to the special require- 
ments of your work and your 
computer. 

Super PC-Kwik is the fastest 
cache program available, and it’s 
also the one with the most useful 
and sensible options. You can 
squeeze it down to as little as 9K of 
RAM and still maintain a half- 
megabyte cache in expanded mem- 
ory. You can also benefit from its 
speed and intelligence if you keep 
the cache in conventional or 
extended memory. 

When vou combine it with the 
RAMdisk, print spooler, and other 
programs in Muttisoft’s PC-Kwik 
Power Pak, Super PC-Kwik makes 
better use of your meniory than any 
other cache you can buy. 


Order Super PC-Kwik today and see 
what the industry's best disk cache 
can do for you, or get the most for 
your money with our 5-in-1 Power Pak. 


Super PC-Kwik $7995 


Power Pak $1295 
30-day money-back guarantee 
Wl Multlsoft Corporation 
45100 SW Koll Pkwy. Suite L 
Beaverton, OR 97006 





503-644-5644 
800-283-6858 
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The PC Brand machine does utilize 
memory interleaving. With the minimum 
IMB of RAM installed the memory runs 
with one wait state, but with 2MB or more 
the effect is 0.5 wait states. Both ROM and 
video BIOS are shadowed in RAM, tying 
up the top 384K of the first 1MB of user 
RAM. Fortunately, if you have only 1MB 
of memory and don’t care about the speed 
benefit of RAM shadowing, you can tum it 
off. 

The VGA Portable EI has more drive 
capacity than most portables, with space 
for two 5.25-inch half-height disk drives 
and one 3.5-inch drive. The test machine 
came with a 16-millisecond Miniscribe 
1SO0MB ESD! hard disk and both a 1.2MB 
and a 1.44MB floppy disk drive, but you 
could replace one of the floppy drives with 
a second hard disk or perhaps a tape back- 
up device. 

Like many AC-powered lunchbox por- 
tables, the VGA Portable III machine uses 
a motherboard also used in desktop com- 
puters. As usual, the compactness of de- 
sign eliminates several of the mother- 
board’s open slots. Here, three expansion 
slots are blocked by the 180-watt power 
supply. Four 16-bit and one 8-bit slot are 
accessible, with two 16-bit slots free in the 
test configuration. 

The 86-key keyboard has twelve func- 
tion keys across the top but is otherwise 
similar to the original AT keyboard, and 
the feel is excellent. When you unhook it 
from the closed system you need to be 
careful, because there’s not much of a 
ridge for the keyboard to rest on and it falls 
easily. 

The very fast 16-shade gray-scale VGA 
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and DOS 4.01, 
Itcosts onty 
$4,000. 


gas plasma display has good contrast and 
resolution, with a brightness control but no 
lever for adjusting the contrast. One of PC 
Brand’s major features is video flexibility. 
If you want to use a special VGA card for 
specific applications, a ‘‘feature connec- 
tor’’ on the top of the video card allows 
you to attach your own card for internal 
display resolution up to 640 by 480 pixels, 
or you can run an external monitor to the 
resolution limits of your chosen card and 
monitor. 

PC Brand supports many options as 
part of its customization policy. You can 
use either an 80387-25 or a Weitek math 
coprocessor chip, or both, by means of an 
optional adapter. A 1,200-bit-per-second 
Hayes-compatible modem costs $49, 
while 2,400 bps sets you back only $79. A 
Cordura carrying case is only $45. PC 
Brand sells a 4OMB internal tape backup 
unit for $220 and a 1SOMB tape unit for 
$760. For the same $760 price you can buy 
an internal CD-ROM player as well. It’s 
not a bad grocery list. 

PC Brand's service and support policies 
are particularly good, including a standard 
five-year prorated system warranty and a 
30-day money-back guarantee. For war- 
ranty service PC Brand pays ground ship- 
ping both ways. PC Brand currently sells 
80 percent of its computers directly; the 
rest are sold by dealers and value-added re- 
sellers. 

The PC Brand lunchbox is heavy, but it 
packs a lot of power and admirable expan- 
dability. The warranty and return policies 
are especially generous. And the bang-for- 
the-buck ratio is very high, with excellent 
high-powered performance. 


_ —_ 


Expert statistics software: 
For people who aren't 






statistics experts. 


ost PC statistics packages were 
designed for statistics experts. Which 

means to use them, you need to 
memorize obscure algorithms and 





cryptic commands. That takes 
time. 

Only one PC statistics package 
is powerful, comprehensive and 
easy to use: STATGRAPHICS® 







Comprehensive Statistics. 
STATGRAPHICS includes over 250 
statistical procedures. All the tools 
you need for complete statistical 
analysis: ANOVA, 
complete regression 
analysis, multivariate 
and nonparametric Product 
techniques, quality 
oe os tai STATGRAPHICS 
mental design, explor- 
atory data analysis, | SPS8S™”PC+ 


extensive forecasting | SAs*/Pc 
and time series 
analysis, and more. 
Integrated Statistical Graphics. 
Visualize your data instantly with 
presentation graphics completely 
integrated with your statistics —3-D 
histograms, quality control charts, 


STATGRAPHICS is a registered trademark of Statistical Graphics Corporation. Other 
“Price includes base system plus all modules necessary to fully emulate STATGRAPHICS. Chart based on data compiled as 






STATGRAPHICS-The Best Overall Value! 


a Interacti St fod 
enu inte: ive jorage 
Graphics | Required Pree 


Driven 


2 and 3-D line and surface 
plots, bar and pie charts, 
and more. 

Modify data and assump- 
tions repeatedly, query data 
points, do on-screen fore- 
casting and model fitting, 












Or import it directly from Lotus’, 
dBASE”, ASCII, or DIF files. 
STATGRAPHICS. features online 
HELP and award-winning documen- 
tation including tutorial, examples, 
and sample data sets. And, STSC 
offers training, consulting, and 
support programs that have made 
STATGRAPHICS the choice of over 
20,000 satisfied clients worldwide. 

Order Now. For more details or 
to order, call: 


(800) 592-0050, ext. 200. 
In Maryland, (301) 984-5123. Outside 





overlay graphs, or zoom in on any 
area for a closer look — without ever 
leaving the procedure or making 
permanent changes to your data. 
This unique interactive environ- 


Vv Vv $895 the U.S., (301) 984-5412 for the name 
2meg. | Complete of the dealer nearest you. 
No No 1Omeg. | §2375* Ask about our money-back 

ft 

No No 20 meg. | $2075* ao 
ment lets you test ideas more quickly, T o4 
analyze data more thoroughly, and Py 
uncover hidden trends. STSC, Inc. § 
Easy To Use. Enter data using 2115 East Jefferson Street 
STATGRAPHICS full-screen editor. Rockville, MD 20852 
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back it with the best warranty in the business. Once 


you see our hi plasma screens, you 
will never want to look at an LCD screen again. 


Regal 286 


1999 


(© 80286 Processor running at 12 MHz 

O11 MB of RAM with Zero Wait State Operation 

O Socket for 80287 Math Co-Processor 

0 1.44 MB and 1.2 MB (External) Floppy Disk Drives 

O44 MB Fast Access Hard Disk Drive 

O Award Bios with Built-in Set-up 

Standard Features on All Regal Models: 

640 x 400 Super High-Resolution Screen 

O 8&0 characters x 25 lines 

O Software Switch between Mono or Color Graphics 
and Mono, Color, EGA or Gas Plasma Screens 

O Ports for External Mono, Color or EGA Monitor 

O Serial and Parallel Ports 

O Real Time Clock/Calendar with CMOS RAM and 
Battery Back-up 

O 12-function Detachable Keyboard 

O Camnying Case with Shoulder Strap 


Prces, specifications and availability 
subject to change without notice. 





fr? 


Micro Express 


ts You Take Along The Best For Less 


Regal Il 


2009 


0 80386 Processor running at 20 MHz 
1 MB of RAM expandable to 8 MB 
O 64K of Cache implemented with 35/40ns Static RAM 


| New EGA Compatible Gas Plasma Screen 


O Socket for 80387 Math Co-Processor 
OC 1.44 MB Floppy Disk Drive (1.2 MB Ext. Drive option) 
040 MB Fast Access (28 ms) Hard Disk 
0 AMI Bios with Set-up and Diagnostics in ROM 
O Plus All Standard Features for Regal 
LYTE-BYTE 3400: 
“The Micro Express Lyte-Byte 3400 
ts hands down faster than any 286-based 


portable computer we've ever seen” 
—InfoWorid, August 28, 1989 


REGAL 
“Since we hold the Compaq Portable 
in high regard, it's hard not to like 
the Micro Express Regal II as well. In fact, 
the Micro Express outperformed the Compaq.” 








C Port for Extemal Multisync Monitor 

0 1.44 MB Ploppy Disk Drive (1.2 MB Ext. Drive option) 
0 40 MB Hard Disk Drive (100 MB option) 

OO Two Serial and One Parallel Port 


Regal SX 


$2495 


O Intel 80386SX Processor running at 16 MHz 

0 1 MB of RAM with Zero Wait State Operation | 
O Socket for Intel 80387SX Math Co-Processor 

© 1.44 MBFioppy Disk Drive (1.2 MB Ext. Drive option) | 
C New EGA Compatibie Gas Plasma Screen 

O 40 MB Fast Access Hard Disk Drive 

O Plus All Standard Features for Regal 





Full IBM PC compatibility. Expansion Slots. Fast Hard Disk Drives. 
Plug-in Keyboards. Excellent Support. Low Prices. What More Can You Ask? 





CALL TOLL-FREE: 


+800-MICRO-21 »2s2:100 main Ge 


Carnegie, Santa Ana, CA 92705 
Tee Fac 852-1225 
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MICRO EXPRESS 


Regal Il and Regal 286 are trademarks of 
Micro Express. All other brand names 
mentioned are trademarks of their 
Cespective companies. 





386-BASED PORTABLES 
fae SENCHMARK TESTS: 386-BASED PORTABL 


ES 
The Dolch P.A.C. 386-25C emerges aa the -_—Portabie Ill has the quickest video performance 
fastest 386 transportable on our benchmark = among the 25-MHz machines. In the 20-MHz field, 
tests, with four first- and two second-place Toshiba’s T5200 edges past the Compaq Portable 


finishes, while the PC Brand 386/25 VGA 386 and the Micro Telesis EGA Gas Plasma 386-c. 
PROCESSOR AND MEMORY BENCHMARK TESTS 
80386 Instruction Mix Elapsed Time (seconds) 
The 80386 Instruction Mix 
benchmerk test times @ series of WORST 
tasks specific to the 60286 chip. 40 
Since this test shows how the CPU 


operates in the context of the bus, a0 
processor, system memory, and 
motherboard architecture, afaster 2 





— 

time means better overall q ] ’ | 
computer performance. 10 | ‘ 

0 1 gt il = BEST 

311 287 «4278 «6278 «6284 = 282 Be 85 

Floating-Point Calculation Without Coprocessor Elapsed Time (seconds) 
The Floating-Point Catculation 
Without Coprocessor benchmark 


test sets up a floating-point 
emulation program in RAM and 
then exercises the processor and 
tests RAM access speeds during 
floating-point calculations. 





Conventional Memory Elapsed Time (seconds) 
The Conventional Memory 
benchmark test measures the 10 WORST 
read/write speed of the first 640K a — a 
of memory. Slower relative times 
can indicate the presence of 
memory wait states or memory 
chips rated at slower access 
speeds, 





DISK BENCHMARK TESTS 063 «4066 «60049 «041 05 OF 042 039 03 
DOS File Access (Small Records) 


The DOS File Access (Small 
Records) benchmark test times disk WORST 
throughput as a result of mechanical 100.0 —— 

disk drive speed, hard disk controllar 
function, and bus speed. The test is 750 
performed without software disk 

caching. Fast times ara advantageous 50.0 
for programs that work with many short 
segments of data 250 
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The DOS File Access (Large Records) 
benchmark test times disk throughput as. 25 0 
a resutt of mechanica! disk drive speed, 


hard disk controller function, and bus 


This test mirumizes the etfect of 


smail hardware caches on disk sub- 


times are advantageous when large files 


are loaded. 


BIOS Disk Seek 


6.15 66 = 13.39 











The B06 Disk Seek benchmark test 


measures mechanical tack-to-track disk 


drive access times. Fast times are 
helpful with programs such as 


databases, which often store and must 


32 BIT ACCESSORIES! 


MicroW ay ts your best source tor the software 
and hardware you need to get true 32-bit perfor 
mance trom your 386 Our NDP C compiler 
takes the onginal C concept of writing lower level 
code with a higher level language to the limit We 
provide an inline assembly language interface 
that lets the programmer specify the exact 
register used to hold a vanable This feature 
makes It possible to use ports or perterm inter 
rupts or block moves inline, instead of through 
calls The use of register alased variables to 
control hardware reduces the size of critical code 
sequences by a factor of 3 to 10 and keeps the 
386's pipelines full by eliminating costly calls If 
you are interfacing DOS or the ROM BIOS, 
wnting graphics routines, an operating system 


Weitek-Based Coprocessor Boards 


mW1167™ and mW3167™ coprocessor 
boards are built at MicroWay using Weitek 
components Each includes an 80387 socket 


mW1167-16 $695 
mW1167-20 $895 
mW1167 Micro Channel-16/20  . from $995 
mW3167 Micro Channel-25/33 trom $1795 
3167-20 $995 
3167-25 $1295 
3167-33 $1695 
mW3167/80387 Board $200 





Microway 


kernel, a device driver, or an embedded applica 
tion, you owe it to yourself to try NDP C-386 
NDP C 1s also the language of choice if you 
are combining C with FORTRAN or Pascal, are 
planning to use any one of four coprocessors 
that run with the 80386, or require the best 
globally optimized code attainable MicroWay’s 
C FORTRAN and Pascal compilers come with 
a 70 function device-independent graphics 
library that automatically supports 
Monochrome Hercules, CGA. EGA, and VGA 
adapters and makes tt easy to interface 
memery mapped penpherals such as digitizers 
or seral duvices Finally, our © ts not only one 
of the easwest to use but supports two dialects 
ANSI and UN'X Ithaca Software reports “We 
ported HOOPS with over 100,000 lines, without 
ahitch in less than a day! NDP C-386 was the 
tastest 386 compiler we used It also offers the 
enormous advantage of Weitek support ° 


Numeric Coprocessors 


NEW! Cyrix 83087 FaaMath™ — Fastest 80 
bit Intel compatiblo processor on the market 
Performs transcendentals up to 3 times faster 
than the 80387 20 MHz $745 25 MHz $925 


8087 $84 8087-2 $120 
80287-8 $195 80287-10 $220 
80387-18 $330 80387-16SX $310 
80387-20 $375 80387-25 $460 
80C287A $280 80387-33 $550 


287Turbo-20™ Runs an Intel CMOS 80287 at 
20 MHz regardless ofmainCPUspeed $450 








P.O. BOX 79, Research Park 
Kingston MA 02364 


508-746-7341 


World Leader in PC Numencs 
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CONTINUES 


386 Compilers and Tools 


NDP C++ ts a MicroWay port of the UNIX C++ 
preprocessor version 1 2 It runs in protected 
mode on DOS, UNIX or XENIX, andis ideal for 
writing numerics and graphics applications 
The product comes with an example of how to 
support complex numbers in C++ $495 


NOP Fortran-386™, NDP C-386™, and NOP 
Paacal-386™ compilers generate globally op- 
timized, mainframe quality code that runs on 
the 386 or 486 in protected mode under UNIX, 
XENIX or Phar Lap extended DOS The com- 
pilers address 4 gigabytes of memory while 
supporting the 80287, 80387 and Weitek 
coprocessors Applications can mix code from 
all three compilers and assembly language 
The DOS versions allow the user to write his 
own numene error handlers and interface 386 
teal mode programa trom protected mode. The 
VM versions use Phar Lap’s Virtual Memory 
Manager to run programs which exceed the 
size of your system memory NDP Fortran-386 
ts a full FORTRAN 77 with FORTRAN 66, BSD 
4 2, DOD and VMS extensions NOP C-386 ts 
a fulf K&R C with both MS and ANSf exten- 
sions It ts 100% compatble with UNIX C and 
ts substantially faster than the C which comes 
with UNIX NOP Paacal-386 s a fulf ANSIMEEE 
Pascal, with extensions from C and BSD 4.2 
Pascaf 

DOS versions (require Phar Lap Tools) .. $595 


VM version (requires VMM) $695 
UNIX/XENIX versions. $795 
Phar Lap Development Tools . $495 
Phar Lap Memory Manager (VMM) $295 


NDP Windows™ Library $125, C Sourca’ $250 


NDPHOOPS™ $575 
NDP Plot™ . $325 
NDP/FFT™ 80x87 or NDP each $250 


NOP to HALO '88 Graphica Interface $100 


There are two ways 
to get into your programs. 


The DOS way. 


DOS. .. the one way, no passing, 
twisted, backed-up path you use every 
day to get intoyour programs. 

Ifyou've had it with directories, back- 
slashes, typos, and mumbo-jumbo 
program names, then get behind the 
wheel of new Direct Access™ 8.0. And 
zip into programs in just a keystroke. 

Turn on your computer and up pops 
the Direct Access menu screen. Simply 
press the key that matches the program 
you want (like your word processor, 
spreadsheet, or database) and 
bang—you're in. Or use your mouse 
if you want. No extra typing. No 
mistakes. No complications. Entry 
so fast, you’d better wear a 

25 t belt. 
Access also gives you pass- 
ection, so unauthorized 
get into your applications. 






stgate Road 

‘e, WI 54703 USA 
15) 832-7575 

5) 832-0700 


vere Simplicity. 





Quick and quiet virus detection that 
checks your applications for dangerous 
computer viruses. And newly enhanced 
usage tracking that shows how much 
time you're spending in your programs. 
It even searches your hard disk for 
programs and automatically builds your 
menus for you. There's a special version 
just for networks, too. 

Even the critics love Direct Access. 


DOs velit 


D Preenig 


(E Camptatt 160661. Oates Detar Joteretionel 
q 1 Mow Faseteraee ftp Td bite 
jhe Perviay Capt £7, [0 £2) 99 So 





© 1989 Delta Technology International Direct Access is a trademark of Delta Techaoiogy International 
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The Direct Access way. 


PG Magazine named Direct Access as 
the Editor’s Choice for menuing software: 
“Whether you need a menu system for a 
company-wide installation or yourself, 
Direct Access is the way to go.’ 

When you consider everything Direct 
Access gives you for just $89.98, it’sno 
surprise it's the number one menu 
software in the world. 

Isn’t it time you got into your programs 
without a roadmap and compass? Write 

or call Deita Technology International 
today for more information, or look 
for Direct Access at your software 
dealer. 


800-242-6368 


(800-325-0471 in Canada) 


DIRECT 
ACCESS 


THE MENU SYSTEM THAT TAKES YOU 
STRAIGHT TO YOUR PROGRAMS. 


eno prance ar ery rap SETS 


0 . Three out of five 25-MHz machines and three of the five 20-MHz 
machines employ some type of memory cache architecture. Leading the 25-MHz machines is 

the Dolch P.A.C. 386-25C, which uses static column RAM combined with a 32K processor cache. Right 

behind comes the Micro Express Regal Il. While it uses a 64K processor RAM cache, the Regal II's 


is conventional DRAM utilizing a 


architecture; this means that a 


memory page-mode 
cache miss results in a longer waiting time than on a system using static column RAM. The 
cache. 


National Micro machine also has a 


On the 20 Att Nort the Toshiba TE200, Micro Telesis EGA Gas Plasma 386-c, 
and Micro Labs 386/20 L ali operate with some processor RAM cache: Micro 


Telesis and Toshiba come out on top with nearly identical 


performance on 
Processor and memory tests. Both use 32K of cache memory built of 35- 
nanosecond SRAM chips. Of all the machines reviewed, only the 


Toshiba uses the Intel 62385 cache 


controller, which shows that 


most vendors are seeking out top performance via other cache 


methods. 


ESD! rules the disk interfaces for the 25-MHz 


Adaptec ACB-2322 ESDI controller, which 
possesses on-board RAM for read-ahead 
caching as weil as 1:1 interleave 


support. 
Disk technology in the 20-MHz 
tuns the gamut from 


TANGENT COMPUTER INC. 
Tangent 386/25 


Portable 
by Bruce Brown 


Here’s a different twist. From the outside 
Tangent Computer’s lunchbox-style porta- 
ble looks identical to the Micro Express 
Regal II, save for its nameplate. Once you 
look inside, however, you see that while 
many of the components are the same, the 
motherboard is different and reflects a dif- 
ferent design approach to portable comput- 
er configuration. 

The Tangent 386/25 Portable is an FCC 
Class A-rated 25-MHz 386 portable. The 
10.4- by 15.9- by 8.5-inch case has the 
same gas plasma screen, I/O ports, and 
200-watt power supply used in the Micro 
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Express Regal II, and the same excellent 
102-key keyboard as well. 

In PC Magazine’s standard configura- 
tion—with 2MB RAM, a 40MB hard 
disk, an EGA display, and DOS—the 
Tangent costs a reasonable $3,528. The 
22-pound machine we tested lists for 
$5,995 with 8MB of RAM, a CDC 
138MB 15-millisecond hard disk, a DTC 
ESD1 1:1 interleave drive controller, and 
an EGA display system. 

None of the Tangent’s speeds on the PC 
Labs benchmark tests were tops in the 
field, but the video times were especially 
good. Processor and memory test scores 
were in line with those of the other 25- 
MHz machines we tested that don’t use 
memory caching. 

The Tangent uses a Data Expert moth- 
erboard, an AMI BIOS, and the Chips and 
Technologies 386 chip set with setup in 





Beach 
reed CA 94010; (800) 223-6677, (415) 


List Priee: With 1MB RAM, 20MB hard disk, 
Time ae tee CGA gas 
plasma display, $2,765; with 2MB RAM, 40MB 
hard disk, EGA gas plasma display, DOS 3.3 or 
4.01, $3,528; with OMB RAM, 138M hard disk, 





























Fabulous 


Graphics 


Whip quarenes teal 
*MSi $495.00 


FASTER THAN THE AVERAGE BEAR 


Are you osking yourself what a bear has 
to do with super speed, remarkoble 
resalutian and fabulaus calars? We did, 
tao. Haw can anyone bear to work with 
less than incredible speed, we asked 
aurselves. How can anyone bear ta 
work without 
extraordinory 
resolution? 
Bear fa wark 
5 pirséthan 
word provacular calars? 


% 
’ ,— 
users GaN'heqred aut, we 


‘are ane with + Sait 
— 
SF 1601 wh the bear focts obout 
Eau Clainning boord. 
DELTA Phone: (. 
iano, FAX: (71: 
Distinction tn Soft 





VGAWONOE?- ATiTechnalages rc , Micrel « Nierst Cap Hercles 


Such os: 
@ high resolution 800x600 ond 
1024x768 graphics 
¢ fast 16-bit bus suppart 
© 100% register-level campatible 
in VGA*, EGA”, CGA®, MDA’, 
ond Hercules® modes 
* analog and digitol monitor support 
® easy, switchless instollotion 
@ high resalutian and 132 calumn drivers 
© Micrasaft* campatible bus mause and 
mause port included 
© available in 256K and 512K versians 
Oh, and bear this in mind -— when it 
comes to VGAWONDER®, you'll be 
getting a haney of a price! 


Hercules Computer Techneleges Inc., VGA EGA, CGA, MDA - ternational Semen Mechoes Comp 
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For more information, 
contact your supplier or 


ATI Technologies Inc. 
3761 Victoria Park Avenue 
Scat igh, Ontario 
Conada MIW 382 

Tel: (416) 756-0718 

Fox: (416) 756-0720 


~~ 
7 


( 


TECHNOLOGIES INC. 
Technology you can Trust. 


>) 


VGAWONDER 
Bundle Includes 


HARVARD’ 


for an additonal 


$150.00° 





On-Site-Service 


7 IX 


Now your service needs can 

be covered by one of the biggest 
names in computer service. 
Most systems can now be 
included in an optional service 
contract. Ask your Dataworld 
salesperson for details. 








SYSTEMS BUILT WITH QUALITY 
AND CARE: 

Al Dataworld, we know there's no 
substitute for quality. Every part, every 
circuit, every peripheral we use is one 
of the fines! products in its class. 


We know thal culting corners only 
lessens reliability. You'll find our 
systems work faster, more efficiently, 
and more reliably than comparable 
higher-priced systems. And since you 
buy factory-direct from Dataworld, you 
benefit from the most competitive prices 
available. 


OUR SYSTEMS WIN AWARDS. 
REPEATEDLY. 

Our 386/16, 386/20 and 386/25 
computers recently were awarded 
Editor's Choice by PC Magazine and we 
received high marks from Byte 
magazine. Lasl October, our Portacomp 
Ml also received Edilor's Choice. July, 
1988 our DATA-286 lurned in highest 
performance figures among the systems 
reviewed. 


OUR WARRANTY IS YOUR 
GUARANTEE. 

Any system ordered from Dataworld 
includes a 30-day money back 
guaranlee (shipping excluded). Our 
commitment lo quality and customer 
satisfaction has made Dataworld one of 
the most respected companies in the 
industry. 


Every Dataworld system also comes 
with a limited one-year warranty on 
parts and labor. During this period 
Dataworld will repair or replace any 
defective items returned. 





Prices are subject to change al any time. 


NOW 


4 NEW REASONS TO DO BUSINESS WITH DATAWORLD 





° ye} 


Free Casio Color TV 








Here's the deal. Buy any 
Dataworld system with a 
value of $2500 or more and 
we will ship with the unit a 
coupon good for a FREE 
Casio Pocket color television. 
Just wait 30 days, fill out the 
coupon with the correct 








80386-33' 
shipping information, mail It © Intel 80386-33 CPU with 
back to Dataworld, and we 4MB of RAM expondabie to 
will send you your free TV. 1OMB of 32-bit memory. 

= 32K cache with Intel 82385 
Alternatively, the same 3 Se Fautey aes 
coupon can be used to obtain 8 80387/Weitek socket. 
a discount on the purchase of 8 EMS 4.0 software drivers 
your next system. Included. 

«Expansion slots: § 16-bit ond 
Limited Offer-May Be Be ma 
Canceled At Any Time. 8 16-bit VGA adapter w/512K, 

1024 x 768 resolution. 
w NEC Multisyne 3D monitor. 


8 Options Include hard disks 
from 20MB to 300MB. tape 
backup, modem. mouse, 
Wordperfect key caps, DOS, 
extra floppy, monitors, 


Data 386-16 $1745 


This is a mono system with 1MB as > 
RAM. Add $550 for VGA. game card, coprocessor an 
tower case. 
a $4314 
a Prices stort at $3145 for 
mono system with 1MB. 









MAT 


1-800-736-3282 


IN CALIFORNIA 213-695-3777 FAX 213-695-7016 
9739 SAN GARRIFL RIVER PARKWAY. PICO RIVERA. CA 90660-1495 
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Intel 80386SX 16MHz CPU 
Narton SI ver 4.0; 18). 
1MB RAM stondard, 


EMS 4.0 software drivers. 

Expansion slots: 4 16-bit and 

2 8-bit slats. 

1.2 or 1.44MB diskette drive. 

200W power supply. 
Se 

<n oe 


¥ 4 
CPU Cord 
Open orchitecture design 
ollowsthe user fo upgrade ihe 
system from © 386SX-16 to 0 
386-20.merely by purchasing 
anew CPU card. This lets you 
keep oll of your options apen 
for the future. 
16-bit VGA adapter w/512K, 
1024 x 768 resolution. 
NEC Multisync 3D monitor. 
Additional options listed 
under 80386-33 system. 
$2224 
Prices start at $1355 for full 
mono system. 
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QUALITY AT AN AFFORDABLE PRICE 





“The Portocomp Ii is a 
| value leader with fost 
| Memory. a fost drive 
controtier and a tenific 
\ | keyboard. Marvelously 

cheap powerful aiter- 
|MAGAZINE 
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PORTACOMP Il-16 
STANDARD CONFIGURATION 
® 80286-16 microprocessor 


@ 512K base memory RAM 
expandable to 4MB on board 


& Two 16-bit expansion 
siots available 


@ EGA Gas Plasma 9.5" x6” 
display, 640400 resolution 


@ 1.44MB 3.5” internal AND 
41.2MB 5.25” external floppy 
drives 


& 20 MB 27ms hard drive with 
41:1 controller 


® Enhanced 102-key “click” 
touch keyboard 


® 1 paratiel and 2 serial ports 
@ 150W pawer supply 
AVAILABLE OPTIONS 


@ Memory expansion to 1, 2, or 
4MB 


®@ 80287 math coprocessor 
& 2400 baud modem 
® Carrying bag 

$2768 


also available as 12MHz 


Dataworid's DATA 386-20 
and DATA 386-25 stand 
out in the 20- and 25- 
MHz categories for 
speed ond quality 
construction ~ 


MAGAZINE 


EDITORS’ 
CHOICE 


May 30, 1989 
Dateworkd Oute 386-20 





DATA 386-20 

STANDARD CONAGURATION 

& Inte! 80386-20 microprocessor 
& 1MB base memory RAM 


8 16-bit extended VGA card. 
§12K capable of 1024x768 
with 16 colors 


®& NEC Multisync 3D capable of 
1024x768 Interlaced 


& 43MB, 25ms hard disk 
@ 1.2MB or 1.44MB drive 


® Up to 8MB on motherboard 
and 16MB total 


AVAILABLE OPTIONS 


& Full-size vertical case or 
desktop case 


@ RAM upgrades to 2, 4, 5, or 
8MB using DiIPs and/or SIMMs 


@ 20MB to 300MB hard drives 
with MFM, RLL SCSI, or ESDI 
Interface 


®& 80387 math coprocessor 
®& 40-120MBtape backup drive 


& Avallable In standard 
monochrome (720X348, 
amber), standard VGA 
(640x480, color) or extended 
VGA (800x600 up to 
1024 x 768, color) 


$3267 


In mini-tower case 


WNOVELL. 


Network Hot Line 


“The Datawold Date 
386-20 minitower and 
Data 386 full-size tower 
are good volules ond 
first-rate performers from 
an up-and-coming mail- 
order firm.” 





DATA 386-25 

STANDARD CONFIGURATION 

® Intel 80386-25 microprocessor 

@ 1MB base RAM, expandable 
to 16 MB of 32-bit memory 

@ LIM EMS 4.0 driver supplied 

& Intel 82385 cache controller 


64K of static RAM cache 
(2-way set associative) 


8 16-bit extended VGA card. 
512K capable of 1024x758 
with 16 colors 


® NEC Multisync 3D capable 
of 1024x768 interlaced 


@ 1.2MB or 1.44MB drive 

@ 1 32-bit, 5 16-bit, and 2 8-bit 
& 230W power supply 

® 1 parallel and 2 serial ports 
AVAILABLE OPTIONS 

8 Full-size vertical case 


®& RAM upgrades to 2, 4, 5, or 
8MBusing DIPs and/or SIMMs 


& 20MB to 300MB hard drives 
with MFM, RLL SCSI. or ESDI 
interface 


® 40-120MB tape backup drive 


8 Available in standard 
monochrome (720x348, 
amber), standard VGA 
(640x480, color) or extended 
VGA (800x600 up to 
1024x 768, color) 


$3374 


“The Dataword offers a 
46-bit video system with 
a top-quality NEC Mul- 
fisyncil monitor and an 
exceptionally fast disk- 
drive controlier for an 


"ACN gels 


tion of value and pertor- 
EDITORS: mance . from a vendor 
CHOICE with an Increasing re- 
Feb 20,1989 putation for quality” 416 


Daweorid Osta 88-16 = MHz system.” 
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DATA-LAPTOP 


BASE CONFIGURATION W/40MB 
DRIVE (VGA GAS PLASMA) 


& Intel 80386SX-16 CPU 


8 VGA gas plasma display, 
640x480 resolution with 16 
levels of grey 


® external VGA monitor 
port built-in 


& 1MB of base RAM, expand- 
able to 5MB with memory 
daughterboard 


& AMIBIOS with ROM setup and 
diagnostics 


® Expansion slots: 1 hatf-length 
slot available 


@ 1.44MB diskette drive (External 
1.2MB drive connector port 
bullt-in) 


@ 40MB, 25ms hard drive (IDE 
Interface) 


® 1 parallel and 2 serial ports 


& 87-key keyboard (external 
keyboard connector port 
built-in) 


@ 65W power supply 
8 Camying case 
@ Weight. approx. 15ibs. 


$3495 


A PREFERRED COMPUTER SYSTEM 





4-600-628-4LAN (in Ca.) 


38 4-800-324-4LAN (out Ca.) 


We Provide Complete Network Solutions 





1-800-736- DATA 





BEFORE YOU BUY A 
COMPUTER, ASK AN EXPERT. 


) j “Ithas the 

\ “HeadStart II most standard 
is an extremely features and 
capable bundled - 








. “The amount of et 
software included - “The a 
with the HeadStart_ = HegdSiart HI 


lil is amazing... " 
a system with isaboutas 
















software software and close to a no- 
. | aon * we've ever hardware extras hassle PC 
{ “ seen.” that far outweigh as I've seen.” 
_ Af-class... sitthban sitet its price tag. pe errs 
1 ‘See os i TIMES FALL, 1989 piesa on NOVEMBER 24, 1988 
eg, er 
“Using a 
‘ittseunes J Asal 
like were 6s ’ iS almost wad 
raving about ...It's CaSY as 


\ thismachine _ hard to plugging it in.” 


} weare.” | imagine | sueurnwono 
MAGAZINE, MAY, 1989 
COMPUTER BUYERS 
{ GUIDE, 1989 a better . ; teee > ee 
} choice. Wt ange 
eee ecHroRLD, ef 


"JUNE, 1989 


MICROPROCESSOR: Inte! 
oon: 12MHz2/8 Switchable 


Call toll-free... 
1-800-882-1888, to find 
the dealer nearest you or 
for more information 
about the HeadStart Il" 
and our full line of ad- 
vanced computer systems. 


Fromenori| ti, sree fel 
i 


7000, nO Splash, VGA paint 
program, Bookmark, plus Twist 
and Shout. 





Built to be compatible with you 


HEAOSIAM ADANCED OPERATING ENVIRONMENT is a ewer lta tart Technologies Co © busch Feennon res, Co. a division of North Amanican Phil ips Coperat on IBM 1s 8 tradamark of Intemational Business Machines Corp MS DOS 33 and SEAS co 


Pp Inc FRAMEWORK tis pane ton: Tata 3-0 GRAPHIC: sot ademark of LOPPY DRIVER Ta Ladeneste Gonzo hnologias XTREE iy 8 rane ae utsve Systems Inc SPLASH! 1s a trademark of Spina! 
Coy ation COMPUTER@EASE is a ttademart of Ar eensodies res CHESSMASTER 2000 MA\ WIS BEACON TEALHES TYPING ond TWIST & SHOUT are trademarks of Toohworks, Inc oe FOOSE YOUR PC 1s 9 trademark of American Trai Bs aldo St 
BOOKMARK 1s 4 trademark of Intallisoft nnnratinall PUBLISH: 1T 1s a trademark of Timeworks, Inc A}l Rights Reserved HEADSTART TECHNOLOGIES, CO. 40 Cutter Mill Road. Suita 438, Great Neck, New York 11021 
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386-BASED PORTABLES 


BENCHMARK TESTS: 386-BASED PORTABLES 
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Bf 

(3S. VIDEO BENCHMARK TESTS 
Direct to Screen Elapsed Time (seconds) 
The Direct to Screen benchmark 


test indicates the speed of the 80 
video adapter memory. Good 

scores indicate that information 6.0 
can get to the screen quickly, 
particularly for programs that avoid 4.0 
the computer's BIOS and go 

directly to the screen. 2 


WORST 





4.23 653 t.8t 3.3 §68 297 786 8t8 7.86 8.46 


Mito l-Yom =] (@hoMavellUar-Mariaimoruce) liters] Elapsed Time (seconds) 


The Video BIOS Routine with 
Scrolling benchmark test 
measures how fast the video 
adapter can scroll the screen, 12.0 
moving the display up one line ata 
time. Good performance is helpful 80 
for scrolling through word 
processing or spreadsheet files. 40 


(GE ee TL 





BEST 


3.68 3.68 3.3 2.36 t45 t.8t 4.01 7.96 8.84 752 


Video BIOS Routine Without Scrolling Elapsed Time (seconds) 


The Video BIOS Routine Without 
Scrolling benchmark test 12.0 WORST 


measures how quickly the BIOS 

on the video adapter writes text 90 
data to the screen. Fast video 

writing helps with programs that 60 
show full or partial screens of data 
without scrolling the screen. 


EST 
1.48 0.99 22 0.99 11.87 0.55 0.71 2.14 5.44 1.43 
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Relative Times 
(Compaq Portable 386 
(20 MHZ)=100) 


Video performance varies greatly, thanks to the diversity of 
display adapters found in these machines. The compatibility 


ranges from double-scan CGA in the Dolch machine (the pe 
display is electroluminescent) to VGA in the IBM, PC Brand, 240 a 
and Toshiba units (all of which are gas plasma). PC Brand "fo 240 
and Toshiba had the fastest display times, largely because of 0 i 
their 16-bit interfaces with the computer. All video tests & 
were run with video BIOS shadowing enabled except in * , 
the case of the Micro Telesis transportable, which Pes ag 
does not offer this feature. ee, on “ee, ™ 
oe ce . eS ey te, 
i. 2 PE Rg ey Ta, 
ee te = 
Pe 2 
oe? 
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ROM. The system CPU is an Intel 80386- 
25, which can run at 8, 12.5, or 25 MHz 
using 16- and 50-MHz crystals on the 
motherboard; the expansion bus can be set 
torun at 8, 8.3, or 12.5 MHz. 

The Tangent’s motherboard can hold 
up to 8MB of 80-nanosecond SIP DRAM 
chips, and it uses memory interleaving 
with 2MB or more of memory. With 
IMB, the memory runs at one wait state, 
while with 2MB or more the speed is 
equivalent to just 0.5 wait states. 

Memory upgrades cost $225 per mega- 
byte. For those who want more than 8MB, 
the unpopulated memory expansion card 


The Tangent lunchbox 


works well and is 


priced competitively 


even for mail order. 





costs $145. Tangent sells three math co- 
processor chips for this machine: the Intel 
80387-20 for $425, the Intel 80387-25 for 
$525, and the Weitek 3167 for $1,295. 


The system also lets you choose to shadow . 


video or ROM BIOS, or both. No extend- 
ed-memory drivers are included with the 
standard system, but Tangent sells two dif- 
ferent programs, 386-to-the-Max and 
386/SYS, for $29 each. There is no RAM 
cache. 

If you want to add a drive, you're limit- 
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system with 2MB 


RAM, a 40MB 
hard disk, a 
1.44MB floppy 
disk drive, EGA 
gas piasma 
display, and DOS. 


ed to hooking up an external 5.25-inch 
1.2MB floppy disk drive to the back of the 
machine via a standard external port; this is 
a $109 option. Other system expansion is 
done through the expansion slots. There 
are eight in all, but three are blocked by the 
power supply. The accessible slots include 
three 16-bit slots and two dual-identity 
slots that can use either 8-bit or 32-bit 
cards. 

The Tangent test machine has a Suntek 
Information International EGA board to 
run the standard gas plasma display. This 
video combination can handle EGA-, 
CGA-, and MDA-compatible video sig- 
nals; it gives you amber characters on a 
black background. The screen quality is 
very good. Brightness and contrast con- 
trols are on the bottom-right side of the 
screen. 

Tangent’s selection of internal modems 
is particularly notable. A Hayes-compati- 
ble 2,400-bit-per-second model is avail- 
able for $139, a Telebit 9,600-bps high- 
speed modem for $790, a Microcom 
QX3296 19,000-bps MNP unit for 
$1,190, and a Microcom QX V.32 with 
Hayes 2,400-bps compatibility (as well as 
MNP compression for throughput of up to 
30,000 bps) for $1,590. 

Tangent Computer has been in business 
since December 1988. Its sales channels 
include direct mail order and sales through 
VARs and a few dealers. Tangent comput- 
ers come with a one-year parts-and-labor 
warranty. The 30-day money-back guar- 
antee might ease some concerns about 
dealing with a new company. 

The Tangent lunchbox model works 
well and is priced competitively for a mail- 


order computer. Its only uncommon com- 
ponent is its Data Expert motherboard, 
which functioned well during our testing. 
If you can live without memory caching 
but you do need 25-MHz 386 perfor- 
mance, the Tangent 386/25 Portable might 
be just right. 


TOSHIBA AMERICA INFORMATION 
SYSTEMS INC. 


Toshiba T5200 


by Bruce Brown 


Toshiba’s T5200 is an admirable flagship 
for the company’s full line of laptop ma- 
chines. This comparatively lightweight, 
high-powered computer looks good, runs 
fast, and has plenty of expansion possibili- 
ties. Toshiba's leadership role in laptop 
computers is further enhanced by this 
classy machine, the only clamshell-type 
entry in the present line-up. 

The 20-MHz Toshiba T5200 is avail- 
able in two models, the T5200/40 and the 
T5200/100, with 4OMB and 100MB hard 
disks, respectively. Toshiba uses Conner 
hard disks with a proprietary Conner drive 
controller and interface system. Both mod- 
els are Class B—-rated by the FCC. With 
2MB RAM, a 1|.44MB 3.5-inch floppy 
disk drive, a gas plasma VGA display, two 
serial and one parallel port, DOS 3.3, 
Quarterdeck Office Systems’ QEMM 
memory management software, a disk 
caching utility, and on-line system docu- 
mentation, the T5200/40 lists for $7,699. 
The T5200/100 sells for $8,299 with 2MB 
of RAM. The evaluation unit has 4MB of 








Toshiba T5200 

Toshiba America Information Systems Inc., 
Computer Systems Division, 9740 irvine Bivd., 
irvine, CA 92718;(800) 457-7777, (714) 583- 
3000. 


List Price: Model T5200/40: with 2MB RAM, 
40MB hard disk, one 1.44MB 3.5-inch floppy 
disk drive, VGA gas piasma display, DOS 3.3, 
utililies, $7,699; Model T5200/100: with 100MB 
hard disk, $8,299; with 4MB RAM, $9,298. 

In Short: The Toshiba T5200 is the best- 
looking and lightest of the five machines | 
reviewed, even with its 100MB hard disk. This 
machine is available only through dealers, and 
street prices are often reduced by at least one- 
third of the list price. It's a worthy candidate from 
one of the companies that continues to write the 
portable computing book. 
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IF TIME IS MONEY, BERNOULLI FOR 
NETWARE COSTS THIS MUCH. 





When your LAN goes down, there’s a lot at stake. Millions hard disk space. Then, Bernoulli lets you bring data back on- 
of dollars, for example. important data. Even your job. Butnow _line immediately by simply inserting a disk, without time-con- 
there’s Bernoulli: for Novell NetWare? The simple suming dump/restore commands — we 
security solution that can pay for itself in less 









call it “active archiving.” 
than six minutes of prevented downtime. And Bernoulli at the 
Downtime isn’t cheap. In fact, server is the ultimate 
a recent study concluded that network security tool, 
Fortune 1000 companies lose ; allowing you to remove 
over $34,000 per downtime sensitive databases from 
hour, or $4.16 million a year.* the system and lock them 
a No matter away on Bernoulli Disks, up to 
what size your 44MB at a time. And with indus- 
company may be, try-leading reliability, Bernouill for 
TFOR DATA Bernoulli could save you a lot of NetWare protects your data like no 
’ "" needless waste. Because if the primary other system can. 


server drive fails, you just put a preconfigured removable 
disk in the Bernoulli Drive and you're back on-line. 

Bernoulli lets you quickly save data to removable disks, 
so Infrequently used files can be archived, saving premium 


Call 1-800-777-6649 for free literature or talk to your 
nearest Bernoulli reseller. Then next time your network 
goes down, remember, Bernoulli for = 
NetWare could be paying for itself. Again. [*-MEGA 


“Scarce irlonates ne Serta Cra CA, Bera area rederurh and Darna Meare Securty Far Yas Dela Oeemar of lemega Corporaton Now and etre aw recy 
See us at COMDEX Booth #1628 ademas ef and Noved Labs Aushoned feted And Approved lettre Coats = a Vaautak of Novel Cerper 
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EDITOR'S CHOICE 





@ Dolch P.A.C. 386-256 


Among the 20- and 25-MHz 386 
AC-only transportables reviewed 
here, the majority stood out by not 
standing out. Most cases are knock- 
offs of the Compag Portable III, and 
fit and finish aren't up to snuff. The 
machines that truly stand out are 
from Toshiba, IBM, and Dolch. The 
Dolch is the best of them. 

Dolch Computer Systems just 
keeps topping itself. The Dolch 
PA.C. 386-20C was our Editor’s 
Choice the last time we reviewed 386 
portables (PC Magazine, October 
Il, 1988). This year, though the field 
grew dramatically, Dolch maintained 
itsedge. The Dolch PA.C. 386-25C 
offers everything a transportable 
should: power, expandability, and 
dependability. On our tests, its 25- 
MHz processor simply outclasses its 
competitors. Its three open 16-bit 
slots provide ample room for 
expansion. And it is sturdy and solid. 

Outfitted with a VGA display (the 
double-scan, electroluminescent 
CGA display on the version we 
tested is sharp, but VGA is well 
worth an extra $595), a Dolch 
PA.C, 386-25C with 2MB RAM, a 
40MB hard disk, one 1.2MB floppy 
disk drive, and DOS costs $8, 145. 
That’s expensive—but less than you 
would have to pay for aless 
powerful and less expandable 20- 
MHz Compag Portable 386. 

Two 20-MHz transportables 
deserve honorable mention: the 
Toshiba T5200 and the IBM PS/2 
Model P70 386. The 19.5-pound 
T5200 is the only clamshell-type 
model in this line-up, and its 
performance puts it m the front rank 
of 20-MHz portables, thanks largely 
to its 32K memory cache. For 
$7,699, you get 2MB RAM, a40MB 
hard disk, a 1.44MB floppy disk 
drive, two internal slots, and a bright 
‘VGA gas plasma display that ranks 
with that of IBM’s Model P70 386. 

Besides the impressive screen, 
the IBM unit ($7,695) gives you 
4MB RAM, a 60MB hard disk, a 
1.44MB floppy disk drive, and two 
MCA slots, one of which is 32-bit. 
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RAM anda $9,298 list price. 

As configured, the T5200/100 weighed 
19.5 pounds on PC Labs’ digital scale, 
making it the lightest of this heavy bunch. 
The case measures 3.9 by 14.6 by 15.6 
inches (HWD). The AC-only Toshiba is a 
laptop by design, but unless you've got a 
strong lap, with its size and weight it’s 
more suitable for use on a desk. 

Though only a 20-MHz computer, the 
Toshiba is the fastest of the 20-MHz ma- 
chines in this review. In fact, several of its 
benchmark test scores, including the Con- 
ventional Memory timing, were better 
than those of some of the 25-MHz ma- 
chines we tested. The bottom line is that 
the T5200 is very fast. 


ON THE INSIDE 

The system can run at 8 or 20 MHz, while 
the expansion bus can be configured to run 
at 8, 10, or 20 MHz. Toshiba makes its 
own motherboard and 386 chip set and 
uses a ROM BIOS developed in conjunc- 
tion with Award. 

The T5200 comes with 2MB of 32-bit 
memory standard, upgradable in 2MB in- 
crements to a maximum of 8MB of 32-bit 
memory without an additional memory 
board. Once 4-megabit chips become 
available, this machine will be able to ex- 
pand to 26MB total RAM—the base 2MB 
plus three 8MB modules. The 32K of stat- 
ic RAM cache memory uses 35-nanosec- 
ond chips and an Intel 82385 cache con- 
troller. The Toshiba does not use memory 
interleaving but does provide for user- 
selectable video and ROM BIOS shadow- 
ing in RAM. 

Memory upgrades cost $999 per 2MB 
increment, which is an uncompetitively 





high price in the light of current memory 
chip costs. Also, the T5200 will take an 
80387-20 coprocessor chip, but Toshiba 
doesn’t sell them. 

The T5200 has two expansion slots, 
one a full-length AT-standard 16-bit slot 
and the other a dual-identity half-length 
slot that can hold either an XT-standard 8- 
bit or a 16-bit proprietary Toshiba board. 
Unlike some of Toshiba's other laptop 
computers, this one has no special modem 
slot. Toshiba sells a 2,400-bit-per-second 
Hayes-compatible internal modem card 
for $399. If you need to add more cards 
and can live with 8-bit slots, you can con- 
figure the half-length slot as a Toshiba slot 
and install an expansion chassis interface 
card ($199), to which you can attach a 
$999 expansion chassis with five standard 
8-bit slots. 

The standard ports include two 9-pin 
serial ports, a 15-pin external monitor port, 
and a 25-pin port that can be configured ei- 
ther as a parallel printer port or as a port for 
an external disk drive. Toshiba sells a pric- 
ey $499 5.25-inch 360K floppy disk drive 
that attaches to this port. 

The 91-key keyboard has a good, silky 
feel, in a pleasing layout resembling that of 
the original PC-XT but with its twelve 
function keys across the top, AT-style. 
There is a full set of numeric-keypad/ 
cursor-control keys on the right side of the 
keyboard. Unlike the situation with the 
lunchbox units, the T5200’s keyboard is 
not removable. 

The display screen is a 16-shade gray- 
scale, 640-by-480-resolution VGA gas 
plasma display, with amber characters on a 
black background. The screen can easily 
be detached by removing just two screws. 





The easy way 0 move files between the 544” world of PCs, and the 
312" world of PS/2s, Laptops, and 386s: Sysgen’s Bridge family. 


Because your PCs, PS/2s, 386s and 
laptops all talk to different floppy disk 
sizes and formats, they can become 
frustrating islands of information. 

For the simplest way to get files back 
and forth, just install Sysgen’s Bridge 
products, Presto: Your different com- 
puters can talk to common diskettes. 

Sysgen pioneered bridges. Now here 
are three ways to simplify your life in 
a multi-computer office. 


Solution 1: Our 
Bridge-File 5.25 
floppy disk drive. 
A best seller, with over 
$0,000 installed. Attach it to your PS/2, 
and you can read and write files from 
PCs. Critics and users alike have raved 


Trademarks: Sysgen, Bridges ¢-File, Omnr-Brdge— ysecn Inc.; PS/2—Interational Business Machines Corporation. 
1B) lachines Corporation. 


Registered Trademark: |—International Business 





about its small footprint, ease of use, And here’s the ideal controller: ,- 





and dual density capacity of 360Kb The Omni-Bridge 
and 1.2Mb, (IBM's drive is twice Controller. 
re size, ‘ia stores only one-fourth Controls up to four 
. drives, so you can mix 
Every PS/2 user deserves this easy atc ‘ 
connection to the world of PCs. and match 544”, 3%", and 


floppy tape drives as you need. This 
hot card gives you big storage, plus ~ 


Solution 2: Our Bridge-File 3.5 twice the floppy disk and floppy tape 


eney ee mite: transfer performance rates! At only 
You get 720Kb $95, this is a winner. 
and 1.44Mb capacities. ‘ ; 
Connect it to any Get your computers talking. 
PC, and you can read Call the Sysgen Hotline for the 
and write files from name of your nearest dealer. 
PS/2s, 386s, laptops, and other 1-800-821-2151, 
314” machines. 
Now ali your PCs can share files GEN 
with your newer systems. 


1'NCORPORATED 
556 Gibraltar Drive, Milpitas, CA 95035, 
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THE BIRDS Most birds are solitary creatures. 
And with species sociability at its iowest 
during the breeding season most flocks or 
parties break up and settie into pairs all over 
the country. 


it has long been known that the reproductive 
organs of birds in both sexes go through 

‘aseaee seasonal changes. 
During the winter 
months they are 
small, in the early 
spring they begin to 
enlarge, and at the 
breeding season 
they attain their 
maximum _ size. 
These glands produce certain secretions on 
an annual basis which account for their 
migration habits. 











THE BEES The eggs of bees are laid in 
chambers. Each hive houses many thousands 
of cells containing food and nourishment for 
the ie it pupaes. Nectar and polien 
are t 


larva (nectar 


supplied). Social bees bulid nests out of wax. 


Solitary bees nest differently. They construct 
underground burrows. Or they buiid nests in 
existing holiows or crevices. Some solitary 
bees do not construct nest but rather live as 
parasites inother nests. The blackand vellow 





heproduction. 


It started out as just a gleam 
in our engineer's eyes, 

But after months of intense 
planning, designing and hard 
labor, one of the world’s finest 
personal laser printers 
was bom. 


As for graphics, the Ricoh 
PC LASER 6000/PS is just as 
meticulous. High resolution 
renderings. Hairline rules. And 
sharp, bold images. The reason 


—— a 


The incredible Ricoh oo ‘ 


PC LASER 6000/PS™ 
Weight: 37 lbs. 2 02. 
Beginning with the small 
stuff, the PC LASER 6000/PS 
offers you the uncanny ability 

to print clean and readable 

2 pt. type. Therefore, you can 
legibly present footnotes and 
captions on every one of your 
documents without the use 
of a magnifying glass. Or a 
hieroglyphics expert. 





is because we designed a 
printer that doesn’t scatter its 
toner like other printers. So 
black is really black. White is 
truly white. And every shade 
of grey in between can be 
distinguished up to the most 
miniscule of percentages. 
But enough 
about art. When it 
comes to printing 
text the Ricoh PC 
LASER 6000/PS is 
all business. It can 
be switched from 
Postscript® to HP 
LaserJet™ Series II 
emulation right 
from your computer, And 
that combination of text and 





graphics will enable your 
business letter or sales forecast 
to look like a million bucks. 
The PC LASER 6000/PS is 
compatible with the IBM® 
PC/XT"/AT® standard and 


~ can even be hooked up with 


a Macintosh® simultaneously 
(it also supports a wide array 
of Macintosh software). And 
it’s capable of working ona 
small LAN network. 

So let’s face it. When you're 
looking for a personal laser 
printer that'll do everything 
you wantit to do. Artistically. 
And professionally. There is 
one that can do it all. The 
Ricoh PC LASER 
6000/PS. 

It'll truly work 
miracles for you. 

Ifyou would like 
== | more information 
== | aboutthe Ricoh 

= | PCLASER 6000/PS, 
please call 1-800- 
44-RICOH in the 
U.S. Oryou can call 1-800-26- 
RICOH in Canada. 


RIGO 


Where Imagination Becomes Reality 


The Boro pane an eg spree beer eee Corer J et phat sels] Hepa kelic ls ‘orporabon Postacrpt a 


Apte Commpeter hee fa and PCA oe pete 
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NISCAN OCR is capable of extraordinary accuracy even with 
dot matrix print. It can be trained to read any clear font and 
generates ASCII output which is compatible with all standard 

| word processing, editing and desktop publishing software. 
NISCAN’s advancements in scanning technology have made it 
the premier 300 DPI hand scanner for the PC. NISCAN’s GEM and 
TIFF formats are load-and-go with many of the most popular 
desktop publishing and word processing packages including 
Ventura Publisher*, Aldus PageMaker* and WordPerfect 5.0°. 


Give your PC a better image today with NISCAN and NISCAN OCR! 


Words & Pictures 





For the nearest dealar or information about imaga vecionzation and grayscale anhancement software 
call 1-800-245-SCAN or writa NISCA Incorporated - 1919 Old Denton Rd - Carrollton, TX 75006 
Color has been added to some of niscans Monochroma images above. 
Product names preceding °*° ara registered trademarks of their respective companias 


__SEE US AT COMDEX BOOTH #R8220 
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386-BASED PORTABLES 


The 15-pin VGA monitor port on the back 
will work with either color or mono- 
chrome analog monitors, and you can use 
the external and internal monitors simulta- 
neously. 

Toshiba computers are all sold through 
dealers, who are primarily responsible for 
service and support, although Toshiba 
maintains a toll-free support line. The 
standard warranty is for one year; it covers 
parts and labor with service through autho- 
rized Toshiba Service Centers, 

The Toshiba T5200 is a strong, high- 
powered machine. It’s not as bulky as the 
lunchbox computers and is slightly lighter. 


review. In‘ 


be 


of its benchmark test 





The T5200 is not cheap, but it doesn’t 
skimp on quality. Since discounts of 25 to 
30 percent are common, you may find you 
can buy a fully configured Toshiba ma- 
chine for not much more than a lesser- 
known brand. The computer’s impressive 
appearance and performance, along with 
Toshiba’s name and reputation, make the 
T5200 a top system. | 





Kellyn Betts is an associate editor of PC 
Magazine. Bruce Brown is a computer 
consultant based in Simsbury, Connecti- 
cut, and a frequent contributor to PC Mag- 
azine. Mary Kathleen Flynn is an asso- 
ciate editor of PC Magazine. Bill Howard 
is an executive editor of PC Magazine. Ed- 
ward Mendelson is a contributing editor of 
PC Magazine. M. David Stone is a con- 
tributing editor of PC Magazine and an in- 
dustry consultant specializing in commu- 
nications. 
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PC BRAND 


Chosen* 1 For 
Customer 
Service and 
Support. 


“PC BRAND is the LL Bean of the personal 
computer mail order. 
PC BRAND wants no unhappy customers, 
and it’s service and support policies help to 
insure that.” 
-Persoual Computing’s 10 Best Mail 
Order Compaties , Feb, 1989 


PC BRAND offers 
you more... 


Welcome to PC Brand. Your 
first place to shop. Your best 
place to shop for top quality 
IBM compatible systems, 
custom configured to your 
exact specifications, and 
thousands of quality name 
brand peripherals and 
accessories. 

Choose from over 10,000 
items in stock... all at 
unbeatable prices! 


Free Freight, 
Toll-Free Support, 
5-Year Warranty 

and more... 

Everyone promises you 
great service. We deliver the 
tangibles. 


Free freight * Fast delivery 
*No credit card surcharges 

¢ A 30-day Money-Back Guar- 
antee on every system we sell 
Toll-Free Customer Service 
andTechnical Support that 
will stay with you until your 
questions are answered and 
your problem is solved 

¢ And our exclusive 5-Year 
Warranty on all PC Brand 
products, call for details. 


Call PC Brand today. 


For the best selection... 

the best products...at the best 
price, you can't do better than 
PC Brand. 


Call PC Brand today! 


TURN PAGE 
FOR PC BRAND SYSTEMS 
«AND NAME BRAND 
PERIPHERALS 





Outstanding Quality 


PC BRAND Chosen #1 For Customer Service and Support. 


"PC BRAND is the LL Bean of the personal computer mail order...PC BRAND wants 
no unhappy customers, and it's service and support policies help to insure that." 


-Personal Computing's 10 Best Mail Order Companies, Feb, 1989 


ixe]BRAND 


Your BestChoice 
for QualitySystems 
Toll-Free Support 
Toll-Free Service 
Free Freight 
5-Year Warranty 














15 MHz Throughput in an XT. Norton S140 
512K, 360K Drive, 84-Keyboard 
Standard System Features: 

© 10MHz Nec V20 CPU with 1.5 times the power of the 8088! 

© S12K RAM standard. Expandable to 640KB 

® One 360K Floppy Drive ¢ &4-key AT Style Keyboard 

© 8 Slots, Serial, Parallel, Game Ports, and Clock Standard 

e AT Style Case with Keylock, Turbo, Power and Hard Drive LEDs. 

Accomodates up to 4 HH Mass Storage devices 
© Set-up & Operating instructions. 


Standard Pre-Built Configurations: 


PCV20 AD-II With 512K, Hard Disk Drive, Monitor & Video Card 





PC BRAND 286/12 $799 _ 








Now Using C&T 
"Neat” Chip Set 





-_ | 
12 MHz Clock, Zero Wait Operation, 


Norton SI 15.3 «Landmark™ Speed 15.1MHz 
512K, 1.2MB or 1.44MB Drive, 101- Keyboard 


Standard System Features: 

© 80286-12 Processor Operating at 12MHz with Zero Wait States 
delivering 15.1MHz Effective Throughput 

¢ 512K RAM expandable to 4MB on the System board using 
256K or 1MB 100ns RAM 

© 1.2MB 5.25" or 1.44MB 3.5” Diskette Drive 

© 1:1 Interleaving Dual Hard Drive/Floppy Drive Controller 

e Enhanced 101-key AT Style Keyboard 

High Capacity System Power supply 

© Real Time Clock/Calendar with 5 Year Battery 

© 80287 Co-Processor Support 

© AMI BIOS with full MS/DOS, 05/2, XENIX, UNIX, 
NOVELL, 3COM and PCNET compatibility 

© Built-in System Board LIM 4.0 EMS hardware drivers 

© User configurable 1/O timing permitting compatible operation 
with older peripherals or faster I/O for newer devices 

© 8 Slot motherboard design (5 16Bit & 3 8Bit) 

© Medium foot print case with S Disk Drive bays 

Options: 

¢ Factory Installed RAM Upgrades 

© Custom configurations w/Name Brand peripherals of your choice 

© Compagq® Style LCD or Plasma Portable 

© Mini Size Tower Casd” 





Standard Pre-Built Configurations: 


a oe ee 


bea 
Rcanno| sue | sia | sir | sia | 
Psa | ase | am | oma | om 
pean [sir [see | som | mie 
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Unbelievable Price 


$999 


PC BRAND 286/20 








PC BRAND 386/SX-16 $1099 








Ideal Novell Server! 
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20 MHz Clock, Zero Wait Operation 
Norton SI 23.0 «Landmark» 26.7MHz 
512K, 1.2MB or 1.44MB Drive, 101-Keyboard 


Standard System Features: 

© 80286 Processor Operating at 20MHz w/Zero Wait States in 
interleave mode delivering 27MHz Effective Throughput 

¢ 512K RAM expandable to 8MB on the System board using 256K 
and /or IMB 100ns RAM 

© 1.2MB 5.25" or 1.44MB 3.5” Diskette Drive 

© 1:1 Interleaving Dual Hard Drive/Floppy Drive controller 

¢ Enhanced 101-key AT Style Keyboard 

© High Capacity 200 Watt System Power Supply 

* Real Time Clock/Calendar with 5 Year Battery 

© 80287 Co-Processor Support 

© AMI BIOS with full M5 /DOS, 05/2, XENIX, UNIX, 
NOVELL, 3COM, and PCNET compatibility 

® Built-in System Board LIM 4.0 EMS hardware drivers 

® User configurable 1/O timing permitting compatible operation 
with older peripherals or faster 1/O for newer devices 

© 8 Slot motherboard design (5 16Bit & 3 8Bit) 

© Medium foot print case with 5 Disk Drive bays 

Options: 

* Mini Size Tower @ Case ¢ Factory Installed RAM Upgrades 

© Custom configurations w/Name Brand peripherals of your choice 

* Compaq® Style LCD or Plasma Portable 


Standard Pre-Built Configurations: 
286/20 w/512K, Hard Disk Drive, Monitor & Video Card 


Midis creda yiare br 
VARLL | TREE} o:1 MFM J o4:1 REL | 1:1 ESDI_| 1:1 ESD] 
|_Mono_| siao7_| s16s2 | siza7_| sissz_| s2357_| s2617_| 


$2817 
[Gasone|_si6o2 | sis27_| sisz2_| saos7 | s2ss2_| sao12_| 
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16 MHz Clock, Zero Wait Operation 
Norton SI 18.7 «Landmark 18.3MHz 
512K, 1.2MB or 1.44MB Drive, 101-Keyboard 


Standard System Features: 

© 80386SX Processor Operating at 16MHz delivering 18MHz 
Effective Throughput 

¢ 512K RAM expandable to 8MB on the System board using 256K 
and/or IMB 80ns RAM 

© 1.2MB 5.25" or 1.44MB 3.5" Diskette Drive 

1:1 Interleaving Dual Hard Drive /Floppy Dnive controller 

¢ Enhanced 101-key AT Style Keyboard 

© High Capacity 200 Watt System Power Supply 

© Real Time Clock/Calendar with 5 Year Battery 

© 80387SX Co-Processor Support 

* AMI BIOS with full MS/DOS, OS/2, XENIX, UNIX, 
NOVELL, 3COM, and PCNET compatibility 

© 8 Slot motherboard design ( 5 16Bit é 3 8Bit) 

© Medium foot print case with 5 Disk Drive bays 
(Shown with optional Mini Size Tower ® Case) 

Options: 

© Mini Size Tower ® Case ¢ Factory Installed RAM Upgrades 

© Custom configurations w/Name Brand peripherals of your choice 

© Compaq® Style LCD or Plasma Portable 


Standard Pre-Built Configurations: 


Sor w/512K, Hard Disk Drive, Monitor & Video Card 
Re eee | Bal Ea _ 
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TURN PAGE FOR MORE PC BRAND SYSTEMS... 





_fOR NAME BRAND PERIPHERALS SEE OUR AD ON. FOLLOWING PAGES... 


To Order Call 1-800-PC BRAN D 





(Call 1-800-722-7263) In All 50 States FAX# 1-800-722-7392 New Winter Extended Hours & 


PC Brand, Inc.954 W. Washington 5t., Chicago, IL.60607 Int'l Fax# 312-226-684] Int'l Voice# 312-226-5200. Open Mon thru Fri." 8am to 8pm Central . | hewall 
VISA, Discover, Checks, & Approved P.O.s Accepted. Prices and specifications subject to change. Customer Service Inquiries Call: 1-800-662-SERV PCM 8-21 
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Amazing Performance 


"Faster Than a Speeding Bullet!" 


Cover Story Nov, 1988 


"PC Brand offers the best low cost alternative around" 
-PC Magazine Feb.14,1989 





[Pc BRAND : 386/20, $1489 


a 








20 MHz Clock, Zero Wait Operation 


Norton SI 23.0 » Landmark Speed 26.1IMHz 
1024K, 1.2MB or 1.44MB Drive, 101-Keyboard 


Standard System Features: 

© True 20MHZ Inte! 80386-20 CPU Operating with Zero Wait States 
delivering up to 26.1MHz Effective Throughput 

* 1024K RAM standard expandable to 16MB using 256K and/or 
IMB RAM 

© 1.2MB5.25" or 1.44MB 3.5” Diskette Drive 

® 1:1 Interleaving Dual Hard Drive/Floppy Drive controller, 
977.6 KB/SEC Caching Controller w /ESDI Configurations 

* Enhanced 101-key AT Style Keyboard 

High Capacity 200 Watt System Power Supply 

© Real Time Clock/Calendar with 5 Year Battery 

© 80287, 80387 Co-Processor Support 

¢ AMI BIOS with full MS/DOS, OS/2, XENIX, UNIX, 
NOVELL, 3COM and PCNET compatibility 

© 8 Slot motherboard design (5 16Bit & 3 8Bit) 

© Medium foot print case with 5 Disk Drive bays 

Options: 

© Full or Mini Size Tower @ Case 

© Custom configurations w/Name Brand peripherals of your choice 

* Compag® Style LCD or Plasma Portable ¢ Weitek Co-processor 


Standard Pre-Built Configurations: 


386/20 With 1024K, Hard Disk Drive, Monitor & Video =< 
4OMB-45MS | 66MB-25MS pies 10-25Ms ] 150-175 
aca Eas Ta vue | ‘tasor_| Tissot 













}pe BRAND 386/25 $1689 





25 MHz Clock, Zero Wait Operation 
Norton SI 28.2 *Landmark Speed 33.6MHz 
Norton SI 31.6 «Landmark Speed 43.5 w/Cache 
1024K, 1.2MB or 1.44MB Drive, 101-Keyboard 
Standard System Features: 
© Intel 80386 Processor Operating at 25MHz with Zero Wait States in 
interleave mode delivering 34 to 44 MHz Effective Throughput 
© 1024K RAM standard expandable to 16MB using 256K and/or 
IMB RAM 
© 1,.2MB 5.25" or 1.44MB 3.5” Diskette Drive 
© 1:1 Interleaving Dual Hard Drive/Floppy Drive controller, 
977.6 KB/SEC Caching Controlier w /ESD1 Configurations 
¢ Enhanced 101-key AT Style Keyboard 
* High Capacity 200 Watt System Power Supply 
* Real Time Clock/Calendar with 5 Year Battery 
© 80287, 80387 or Weitek Co-Processor Support 
* Industry Standard BIOS with full MS/DOS, 05/2, XENIX, UNIX, 
NOVELL, 3COM and PCNET compatibility 
© User configurable I/O timing permitting compatible operation 
with oider peripherals or faster 1/O for newer devices 
¢ 8 Slot motherboard design (5 16Bit & 3 8Bit) 
© Medium foot print case with 5 Disk Drive bays (Full size case w/cache) 
Options: 
© 32KB or 64KB Cache Processor ¢Weitek Co-processor *Tower © Case 
¢ Custom configurations w/Name Brand peripherals of your choice 
« Compaq® Style LCD or Plasma Portable 


Standard Pre-Built Configurations: 
386/25 With Hard Disk Drive, Monitor & Video Card 
Drives| 40mp-45Ms | 66MB-25MS 110MB-25MS] 150-17MS 
RSs bol allel ea 


rence a [Se [aoe tease 
| EGA | $2502 | s2652_| s27ez_| samrz | sovs2 | $3732_| 
[wcavtesie} $2577 | sz7a7_| $2ss7_| $2067 | soss7_| sa607_| 


CRT display is courtesy of RIX Softworks,Inc. Irvine, CA. 
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Exceptional Support 


| 386/33 CACHE _ 3CACHE — $2799 


Worlds Fastest 
Personal Computer! 





33 MHz Clock, Zero Wait Operation 
Norton SI 45.9¢ Landmark 58.7 MHz w/32K or 64K Cache 
1024K, 1.2MB or 1.44MB Drive, 101-Keyboard 
Standard System Features: 
©True 33 MHz INTEL 80386-33 CPU operating with Zero Wait States 
Delivering up to 58.7 MHz Effective Throughput 
® Intel 82385-33 Cache Processor with 32K 25NS Static RAM Standard, 
Field Upgradable to 64K 
« 1024K RAM Standard Expandable to 16MB 
© 1.2MB 5.25” or 1.44MB 3.5” Diskette Drive 
© 1:1 Interleaving Dual Hard Drive/Floppy Drive Controller, 
977.6 KB/SEC Caching Controller w/ESDI Configurations 
© Enhanced 101-key AT Style Keyboard 
¢ High Capacity 200 Watt System Power Supply 
© Real Time Clock/Calendar with 5 Year Battery 
© 80387 or Weitek Co-Processor support 
© Phoenix BIOS With Full MS/DOS, 0S/2, XENEX, UNIX, NOVELL, 
3COM and PCNET compatibility 
* 8 Slot motherboard design 
« Full size case with 5 Disk Drive bays 
{Shown with Optional Full Size Tower ® Case) 
Options: 
¢ Custom configurations w/Name Brand peripherals of your choice 
© Weitek Co-Processor © Tower ® Case © Factory Ram Upgrades 


Standard Pre-Built Configurations: : 
Sse [eee oe aa oa eer 





+ Norton SI 3.0 


CRT display is courtesy of RIX Softworks,Inc. Irvine, CA. 


ieIBRAND 


Your BestChoice 
forQuality Systems 
Toll-Free Support 
Toll-Free Service 
Free Freight 
5-Year Warranty 





286/386 PORTABLES from $1745 


286 & 386 Systems 


*512K,1.2MB Drive, 
Combo Controller, 
LCD Backlit Display 
Optional VGA 


Plasma Display g 


All feature: 

© 640 x 400 Backlit 
Supertwist LCD by TOSHIBA , 
(VGA 16 Grey Scale Plasma version Now Available) 

© Monographic & Color operating 
modes, VGA Optional 

External Monitor Support 

© 2 Available expansion slots 

* 86-key keyboard *, 

* Accomodates two 5,25” or Al ; 
3.5" Floppy /Hard Disk Drives —_ 

© 200 Watt 112/220 Autoswitch Power 

® Serial, Parallel, Game Port, Clock/ 
Calendar Standard 

Standard Pre-Built Configurations: 


Portable System Processor and Drive Options 


oweeru| 286-12, | 28620 | sec/sx-16] 206-20 | 38625 | 
| 1Foppy| sivas | sioas | saoas_ | sass | sz795_| 
[ome | sais | sears | sears | sms | sos _| 
joe | szzrs | sours | sasrs | sos | sss0s 
[ome | sow | ssouo_| somo | sxe50 | sa190_| 


"386/20 and 386/25 Systems come with 1024K. 






















“SAVE ON NAME BRAND PERIPHERALS... SEE OUR AD ON FOLLQWING PAGES... 





To Order Call 1-800-PC BRAND 


(Call 1-800-722-7263) In All 50 States FAX# 1-800-722-7392 New Winter Extended Hours = 


PC Brand, Inc.954 W. Washington St., Chicago, [L.60607 Int'l Fax# 312-226-6841 Int'l Voice# 312-226-5200, Open Mon thru Fri.:8am to 8pm Central .MasterCard, 
VISA, Discover, Checks, & Approved P.O.s Accepted. Prices and specifications subject to change. Customer Service Inquiries Call: 1-800-662-SERV PCM 8-21 
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Shop PC Brand Today. 





| LAPTOP COMPUTERS* | 


NEC 
Multispeed HD... 
Ultralite w/1MB.. 
TOSHIBA 
1000; 512K, 80C88, 1 FDD.... 
1600 BACKLIT, B0CK-12, IMG, 20MB B HD,FDD .. 3240 
J100E cas rasa 8086-12, MB, 20MBHD.FDD =. 2805 
3200; EGA, 80286-12, 1MB, 40MB HD, FDD .......... 3595 
5200/40 VGA, 80386-20, 2MB. 49MB HD, FDD, ..6115 
ZENITH 
Supersport 286,20Meg...... 
Supersport 286,40Meg 
Supersport 88, 20Meg . 
_Other Makes and Models Call 


MONITORS * 


MAGNAVOX 
7BM623 12° Amber TTL Monochrome . 
7BM749 14" VGA White Flat Screen . 
CM8762 13” RGB (640x200) Color . 
M9043 13" EGA (640x400) Color. we 
9CM082 14" VGA (640x480) .31DP Color.... .415 
MITSUBISHI 

XC-1410 14" EGA (640x350) ....... 
AUM-1381 14" Diamond Scan... 
HL6605 15" CAD Monitor. 
HL6905 19" CAD Monitor. 
NEC 

Multisyne 2A 14” (800x600) VGA .. 
Multisyne GS 14" Mono q...0...sss0ee 
Multisyne 3D 14" (1024x768) EGA/GA 679 
Multisync 4D 16” (1024x768) .28DP ......Call 
Multisync 5D 20° (1280x1024) 31DP ~ Call 
PRINCETON GRAPHICS 

Max 15 15” Multifreq. Monochrome 
Ultra 16 16° Multifreq. EGA/VGA.. 
Ultrasync 14” Multifreq. EGA/VGA.......520 
PRINCETON PUBLISHING LABS 
Multiview 15” Full Page Monitor w /adapt..$890 
RELISYS (op Rated by infoworld and PC World) 
RE-9513 14” VGA(720x480).31DP Color ..... $369 
SEIKO 

M1430 14” (1024x768) Dualfreq.......... $549 
SONY 

CPD1304 14”.25DP(1024x768)Multiscan . $689 
CPD1320 13” (640 x 480) VGA w.eeecseccsseees 485 
ZENITH 

ZCM-1490 14” Flatscreen Enhanced . 








$679 































| MODEMS 


A.T.L 
2400ETC Internal Modem w/MNPS5 ...$165 
2400ETC External Modem w/ MNPS ...205 
HAYES 

1200B Int. w/Smartcom.. 
2400B Int. w/Smartcom 
1200 Ext. Modem.... 
2400 Ext. Modem ... 
PC BRAND 100% Hayes Compatible! 
1200 Baud Internal w/Bitcom . 












1200 Baud External ... 70 
2400 Baud Internal w/Bi Bitcom . 89 
2400 Baud External ... = ; 
US ROBOTICS 

Courier HST /9600 .......sesssevsosssveseseseseeeee SIF 


Courier V.32 9600 Baud Ext.w/MNP5 .. 889 
Courier HST Dual Standard Modem......995 
Courier HST/1X 9600 Modem 925 





PE BACK-UP 


SPECIAL 


1DC2000 Senses 


. Berman min Cemlee | 
| VIDEO CARDS 


ATI 

VGA Wonder w/256K 
VGA Wonder w/ 512K .... 
PARADISE 
Autoswitch 480 EGA 
VGA+ ... 

VGA+ 16 16 ‘Bit ‘Version NEW 
VGA Professional W/512K ......cssssssssssseeee 
PC BRAND 

Mono Graphics w/ Printer Port .. 
Color Graphics w/ Printer Port 
EGA (640x480) Autoswitch . 
VGA oresssens 
VGA 16 Bi 
VIDEO SEVEN 
Fastwrite VGA ... 
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FLOPPY DISK DRIVES: 


360K 5.25" HH Black... 
720K 3.5" HH w/5.25" Mounting 
1.2MB 5.25” HH Grey ... 
1.44MB 3.5"HH Grey w/5. 25" Mounting 95 
PS/2 FLOPPY DRIVES 

CMS 5.25" 360K/PS/2_ Ext.Floppy ...... $199 
HARD DISK DRIVES: 
IOMEGA 

B120I Single 5.25" 20MB Int. . 
B144] Single 5.25" 44MB Int ... 
B244X Dual 5.25" 44MB Ext... 
MINISCRIBE 
71MB 18MS M3085 .. : 
150MB 17MS_ M3180! /2 Hgt ..1195 
320MB 16MS M9380 ESDI Full Hgt. .... 1550 
640MB 16MS M9780 ESDI Full Hgt. ....2850 
PRIAM 

130MB 20MS ID130AT Full Height ....$1395 
160MB 28MS ID160EC ESDI w/CNTRL 1650 
330MB 20MS ID330PS INT. for PS/2 ...1895 
330MB 20MS ID330EC ESDI w/CNTRL 2250 
SEAGATE 

20MB 65MS $1225 w/XT Controlier ... 
20MB 65MS SF225... ea 
20MB 35MS ST125 w/XT Controller ... 
20MB 35MS $7125 .......0. onsets sansnnconeses 
30MB 65MS $T238 w/ xT. Controller .. 
30MB 35MS $T138 
30MB 35MS $T138 w/XT Controller . 
40MB 28MS ST251-1 














$249 









40MB 24MS $T151....... 

80MB 28MS ST4096 Full Height ... 
TOSHIBA 

66MB 25MS MK134RLL .. 1 429 
110MB 25MS MK72 Ri. 669 
156MB 23MS MK-156FA ESD Full Hist .1095 


If the drive you require is not iisted here please 
contact our sales department for a quotel 


TAPE BACKUPS 


60MB Archive Int. or Ext. w/Cntl. ....$590 
60MB Maynard Maynstream Portable ..889 
150MB Archive Internal 
150MB Archive External .. 





150MB Maynard Maynstream Portable... "1395 
2.2GB Maynard Maynstream Portable .......4350 
















Save Time. Save Money. 





SCANNERS/DIGITIZERS | 


Complete PC Half Page Scanner.........$189 
Complete PC Full Page Scanner ....ss0«575 
DFI HS3000 Plus Gray Scale Hand Scan....... 

Hewlett Packard Scanjet Plus... 
Microtek MSS IT cessccsseesseeses 







Summasketch 12X12 .. 
Summasketch 12X18 .. 


-PRINTERS* | 


BROTHER 

HL 8E Laser (HP LJIl, HPGL) ............ 

EPSON 

LX810 180/30.....189 LQS510 180/60.......3: 

FX850 330/88... 345 FX1050 264/54......445 

LQ850 330/88...Call LQ1050 330/88....Call 

LQ950 264/88...Call LQ2550 400/108..Call 

KODAK DICONIX 

150Plus 150/50 ..315 300WP 310/73 .....439 

HEWLETT PACKARD 

Deskjet Plus .....710 Laserjet I sss 1720 

Laserjet IIP ......Call 

LASER JET ACCESSORIES 

CPI Superfont Cart. adds 150 fonts. .....295 

CPI 1MB Memory Kit. 319 CPI 2MB Memorykit. .549 

PRINCETON PUBLISHING 

PS-388 Postscript board .......sesseccsssees 
Adds Postscript ta your HP LASERJET! 

NEC 

P2200XE 192/54 335 P9XL 400/140 .. 

P5200 265/90 ....530 P5300 Wide .......... 

LC890 Laser .. "3190 LCs90XL Laser .. 4495, 

OKIDATA 

ML320 300/62 ..345 ME321 300/62 .....479 

ML380 180/60.. .359 ML390 270/90 .....475 

ML391 270/90 ..655 ML393 450/120.. .995 

PANASONIC {New Models Listed) 

1180 192/38.......189 1191 240/48 ... 

1124 192/63 ......339 1524 240/80... 

TOSHIBA 

321SL 216/72...Call 341SL Wide Carr ... Call 

351SX 360/120.Call Express 311 ......Call 


EPSON FX 1050 


$1875 





2250 














PC BRAND- YOUR 
#1 LAN SOURCE ! 





| NOVELL NETWORKING 


NOVELL 
4 User ELS 286 Level 2 ceccesccssssssssssnseee 
8 User ELS Level II (Version 2.15) i 
Advanced Netware 286 (Ver. 2.15) ... 
SFT Netware 286 (Ver. 2.15) .. 
Netware 386... 

Disc Coprocessor Board . 
NE2000 Ethernet File Server Board .. 
NE1000 Ethernet Card 
GATEWAY (PC Magazines Editors Choice) 
G/ Ethernet AT 
G/NET.. 
G/ Ethern 
STANDARD MICRO 
PC130 Arcnet Board 
PC270 Twisted Pair Arcnet Card .. 5 
PCS500-WS 16 Bit Work StationBoard ....375 
PC550-WS 16 Bit Twisted Pair Work Station Bd ... 395 
PC550-FS 16 Bit Twisted Pair File Server Bd 495 
PS110 Arcnet Board for PS/2 
PC500-FS 16 Bit File Server Board 
ARCNET Passive Hub.... 
ARCNET Active Hub .... 
ARCNET Twisted Pair Active Hub ....... 
TIARA 

4 Port Passive Hub 
8 Port Active Hub....... 
Lancard/A 8Bit ARCNET Board . 
Lancard/E 8Bit ETHERNET Board........199 
Lancard /E 8Bit Twisted Pair ETHERNET 329 
WESTERN DIGITAL 

Ethercard+ w/Novell Drivers .......1.0...$219 
Ethercard+ Twisted Pair Ethernet Board.......319 
Ethercard+ A for PS/2 .scccccsscssssccnsssssne oe 320 
UNINTERRUPTABLE POWER 

ELGAR 

11DS1100 1000 Watt UPS 
IPS 500 Watt UPS .... 

































PTI 
DataShield Turbo/2 625 Watt ......sss00s0. 


ive] BRAND 


Free Freight 


30-Day Money-Back 
uarantee 


Toll-Free Service 
and Support 


No Credit Card 
Surcharges 


We carry over 10,000 different hardware and soft- 
ware products, Call for prices on products not listed. 


| SOFTWARE 


ALDUS Pagemaker 
ASHTON-TATE DBASE IV 
















BORLAND Quattro... 149 
CENTRAL POINT PC Tools Deluxe ....:10100642 
FUNK SOFTWARE Sideways 42 
LOTUS 123 3.0........50000 295 
MICROSOFT Excel 2.1 235 
MICROSOFT Windows 386 0 125 
MICROSOFT Word 5.0 ............ 20 205 
WORD PERFECT wort Perfect 5.0 

XEROX Ventura Publisher 2.0 


re) 35°47. 0 omy (0) Oh) 3 





|CO-PROCESSORS/BOARDS 





INTEL 

Aboveboard Plus w/512K... 
Aboveboard Plus 1/0 512K. 
Inboard 386 for PC w/IMB.. 
Inboard 386 AT ......ssccesee 
8087-2 ceerrerncecen ee 129 8087-1 .... 
80387-16 eecrcccrseeee 349 80287-10 
80387-25 srssererereee 495 80387-20 secresersvcrrere 399 
BO3B7-SX ervveserssee339 80387-33 srsvccssereoen 659 
“Oversized Monitors, Laser Printers, Laptops 
and Plotters are excluded from free freight. 










‘To Order Call 1- 800-PC BRAND 


(Call 1-800-722-7263) In All 50 States FAX# 1-800-722-7392 New Winter Extended Hours —) — 


PC Brand, Inc.954 W. Washington St., Chicago, IL.60607 Int'l Fax# 312-226-6841 Int'l Voice# 312-226-5200.Open Mon thru Fri:8am to 8pm Central .MasterCard, 
VISA, Discover, Checks, & Approved P.O.s Accepted. Prices and specifications subject to change. Customer Service Inquiries Call: 1-800-662-5ERV PCM 8-21 
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Workstations no longer 
have to be stationary 





In Touch with Tomorrow 


TOSHIBA 


‘Toshiba America Information Systems, Inc., Computer Systems Division 
CIRCLE 162 ON READER SERVICE CARD 


Sp SS 





At Toshiba, we don't just con- 
centrate on making computers, 
but on answering the specific 
needs of business. 

Like how to get the power you 
expect from a workstation out of 
a portable computer. 

That's what led us to design 
the new T5200. 

We gave it a 386 processor, 
2MB RAM internal (upgradable 
to 8MB) and a high resolution 
VGA display clear enough for 
the most sophisticated graphics, 

We make it available with 
either a 40 or 100 megabyte 
internal hard disk and with two 
IBM-compatible expansion slots 
that you can fill with many dif- 
ferent kinds of add-ins, such as 
mainframe communications 
boards and LAN cards. 

And we got it all intoa machine 
that weighs only 18.7 pounds. 

Which means you can use it as 
a very powerful PC or as a very 
portable workstation. 

After all, we believe portability 
is more than just an issue of where 

my | you do your work. 
sew _—*it's also what 
you can do there. 







pandable to MB, 1.44 
MB 33¢ diskette drive. 


Toshiba ts the world 
ader in truly portable 
and manufactures 


PCs 
a complete line of high qualtty dot-matrix and laser 
brinters. For more mformation call L-BU0-457-7772. 


(ILLUSTRATION: LINDA BLECK 


ADD-IN MEMORY BOARDS — 





lot Full of 
RAM  resntin erase ren 


like potato chips, 

these LIM EMS 4.0 memory boards can 
provide the extra RAM 

you need for the latest memory-hungry 
applications. 

















by Edward Mendelson 


In dinosaur days—back in 
1981—computer designers 
thought that 640K of mem- 
ory was a monstrous 
amount. In fact, they 
thought that 128K 
was a monstrous amount. 
Today, single applications 
such as Lotus 1-2-3, Release 3, de- 
mand an entire megabyte of RAM just to 
load. So much for foresight. 
DOS’s 640K barrier was made to be broken, 
and a memory board supporting the Lotus/Intel/Micro- 
soft (LIM) Expanded Memory Specification (EMS) is the 
perfect hammer. PC Labs tested ten of the latest generation of 
EMS boards designed for the classic AT bus. All of these boards can 
hold at least 8MB of EMS memory. And all support the latest version of 
EMS, the LIM 4.0 specification introduced in 1987, with varying degrees of 
thoroughness. An earlier generation of lower-capacity 80286 EMS 4.0 
boards, many of which are still available, were reviewed in the October 11, 
1988, issue of PC Magazine (‘‘Leveraging RAM with LIM 4.0”). 
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Expanded memory provides the only 
way to bypass the 640K ceiling of all class- 
es of personal computer, from workhorses 
driven by the humble 8088 to 486 thor- 
oughbreds. 8088 and 80286 machines nor- 
mally need special EMS-equipped memo- 
ry-expansion boards to implement EMS. 
However, software can also be used toem- 
ulate expanded memory in the extended 
memory that 286 machines have, if you’re 
willing to accept reduced speed. One such 
emulator is Douglas Boling’s EMS40 
.SYS, available on PC MagNet. More-so- 
phisticated 386 and 486 machines don’t 
need special EMS boards, but use the 
memory on the motherboard or any expan- 
sion card for EMS. 


HISTORY OF RAM 101 

To understand what an EMS board can and 
can’t do, it helps to know the history of the 
various assaults that programmers have 
made against DOS’s 640K wall. This limit 
seemed sensible and generous when IBM 
established it in 1981. The 8088 micro- 
processor used in the original PC and XT 
can directly recognize only | MB (1 ,024K) 
of memory. IBM allocated the lower 640K 
of that megabyte for the RAM used by the 
operating system and application pro- 
grams, and it reserved the upper 384K for 
the various ROMs used by the computer it- 
self and its hardware options. The upper 
memory also served the video cards and 
the “‘cassette BASIC’? ROMs that IBM 
put into its computers so that you could do 
something with the machine even if you 
lacked a disk drive. 

It’s the lower region of the upper 384K 
that marks the normal upper limit of DOS. 
Because this region is normally used only 
by EGA and VGA adapters, it's some- 
times possible for monochrome or CGA 
systems to borrow a few more kilobytes to 
add to the DOS region by performing spe- 
cial tricks with hardware or software. Even 
VGA and EGA users can sometimes bor- 
row those extra kilobytes if they’re willing 
to give up high-resolution graphics. (See 
the sidebar ‘736K DOS for the Price of a 
Phone Call.’’) 


TAKE THE LONG WAY HOME 

The video solution isn’t available to every- 
one, and it doesn’t make much of a dent in 
the 640K barrier. So instead of trying to 
push through the barrier, programmers and 
computer designers have found ways 
around it. The first alternative route to 
more memory was taken in 1983, when 
IBM introduced the PC AT. The AT’s 
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80286 chip addressed up to 16MB of 
memory, and any extended memory in- 
stalled above IMB could be used for 
RAMdisks and similar utilities. None of 
this memory, however, was available to 
applications, since it could be addressed 
only by putting the 286 processor in pro- 
tected mode, and there were no applica- 
tions that could work in protected mode at 
that time. As a result, this memory went to 
waste. 

Next, in 1985, the LIM EMS allowed 
specially written software to swap data in 
and out of DOS’s 640K while normally 
storing that data in a special region avail- 
able equally to 8088 and 80286 mach- 
ines—and now to 80386 machines. (In 


To understand what an 
EMS board can and 
can't do, it helps to 
know the history of 


the various assaults 


programmers have 
made against DOS’s 


640K wall since 1881. 





fact, Tall Tree Systems introduced a com- 
parable memory-swapping scheme on its 
original JRAM boards, but the Tall Tree 
specification never caught on, the LIM 
spec, on the other hand, spread like wild- 
fire.) 

The original EMS specification an- 
nounced in 1985, EMS 3.0, allowed you 
to use up to 8MB of expanded memory, 
usually in the form of RAM on special 
EMS expansion boards. EMS-aware ap- 
plications like /-2-3, Release 2.0, could 
use that extra memory to keep large 
spreadsheets in RAM. And even if your 
applications knew nothing about EMS, 
you could still use al] that extra memory 
for a RAMdisk, print spooler, and disk 
cache. But no one ever used EMS 3.0. It 
was quickly superseded by EMS 3.2, 
which took over an otherwise-unused 64K 


region of the upper 384K and used it as a 
window for accessing information—tup to 
four 16K pages worth—in expanded 
memory, giving applications more data 
space. An Enhanced EMS specification 
(EEMS) created by AST Research, Quad- 
ram Corp., and Ashton-Tate incorporated 
EMS 3.2 but increased its flexibility by 
allowing operating environments like 
Microsoft Windows and DESQview to use 
expanded memory for multitasking. The 
EEMS specification allowed the entire 
1,024K address range—including both 
conventional and protected memory—to 
be passed through 16K pages. It also add- 
ed support for two mapping registers. 

Finally, in 1987, Lotus, Intel, and 
Microsoft introduced the LIM 4.0 specifi- 
cation, which incorporated virtually all of 
the features of EEMS and added more. 
Most notably, LIM 4.0 adds support for up 
to 32 mapping registers and gives pro- 
grams the ability to address up to 32MB of 
RAM. 


THE SOFTWARE SOLUTION 

As the LIM EMS 4.0 specification devel- 
oped, so did other means of cracking 
640K. One obvious way of breaking the 
DOS barrier is OS/2. Although there is no 
RAM barrier for OS/2,; the EMS drivers 
supplied with some of the boards in this 
survey allow you to use expanded memory 
in the DOS compatibility box under OS/2. 

Another tool for bypassing the 640K 
constraint—short of installing OS/2—is a 
“DOS extender’ of the type used by pro- 
grams like /-2-3, Release 3, and the {BM 
Interleaf Publisher. DOS extenders, 
which use AT-style extended memory 
rather than LIM expanded memory, are 
built into individual DOS applications de- 
signed to be run on 80286 or 80386 com- 
puters, and they allow the application to 
work in the multiple megabytes as if the 
640K wall were merely a mirage. DOS ex- 
tenders affect only the programs that incor- 
porate them; they can’t extend DOS for 
any other programs you may favor. 

If you’ve already sprung for expensive 
extended memory, you can use expanded- 
memory emulators to configure your AT’s 
extended memory to LIM EMS 4.0. But 
while this software will give you the extra 
space you need for your /-2-3 spread- 
Sheets, only a LIM 4.0 board will give you 
such features as altemate hardware regis- 
ters to allow fast task-hardware switching 
under multitasking environments. (For a 
discussion of packages that make the most 
of your RAM investment, consult ‘‘EMS 










THE OUTLOOK FOR MEMORY: More RAM for Fewer Dollars 


by Edward Mendelson 
After the drought, the flood. 

The days when memory cost $500 a 
megabyte—that is, if you could find 
someone who could sell you the 
chips—are finally over. Although it 





still isn’t cheap to outfit a computer 
with the 8MB that you'll need before 
you can do anything useful with OS/2, 
the sting is a lot less painful. In the sum- 
mer of 1989 you could buy mail-order 
RAM for as little as $150 per mega- 
byte. Barring other natural disasters, 
that price should continue to fall gradu- 
ally over the course of the next few 
months. 

Cheaper RAM means more room 
for large documents in expanded mem- 
ory; more room for disk caches, print 
spoolers, and RAMdisks; and more 
speed and flexibility for multitasking 
operating environments like Microsoft 
Windows and DESQview. It also means 
that the most popular topic of conversa- 
tion at the 1988 Comdex shows is now 


passé. 

While prices have changed, the 
composition of the RAM market 
hasn’t. The memory chip arena 
remains dominated by the 
Japanese giants Hitachi, 
Toshiba, Matsushita, 
Fujitsu, and NEC. 

IBM makes huge 
io quantities of 

RAM but 
doesn’t sell them 
to anyone else. 
Other American vendors such as Mi- 
cron and Texas Instruments, as well as 
Europeans such as Siemens, are lesser 
players. But IBM, DEC, HP, and other 
American firms recently united to cre- 
ate a new conglomerate: U.S. Memo- 
ries Inc., which will compete with the 
Japanese to produce the new generation 
of 4-megabit RAM chips. 


d 


You can now buy the DRAM (dy- 
namic random access memory) chips 
used on most motherboards and expan- 
sion cards in three different forms. 
Your choice is restricted by the mother- 
board or expansion board you buy, be- 
cause the design of the board deter- 
mines which form of RAM it needs. 
Each form has its own advantages for 
purchase and installation, but once you 
turn on your computer, it makes no 
practical difference which form you de- 
cide to use. 

The most familiar form of RAM are 
the dual in-line package (DIP) chips 
that look like silicon centipedes. 
They’ re the cheapest of all, but they oc- 
cupy the most real estate on mother- 
boards and expansion boards. If you’ re 
not attentive during installation or re- 
placement, you can bend the pins, but 
you can buy a device to insert or re- 





Intel's Above Board Plus 8 I/O uses DIP 
chips for up to 14MB of memory with the 
piggyback daughtercard. 


move DIP chips and to straighten pins 
before installation. In the summer of 
1989 you could buy a megabyte of 100- 
nanosecond DIP RAM (9 I1Mb chips) 
for about $160 from a mail-order sup- 
plier. A 33-MHz computer would prob- 
ably need slightly costlier 80- or 85-ns. 
RAM instead. The hardware caches 
used in fast 386 computers normally 
makes faster RAM unnecessary. 

You can still buy 256-, 64-, and 16- 
kilobit DIPs, but they'll end up costing 
you more than the corresponding 1- 
megabit chips. As for the future, IBM 
announced in June 1989 that it was pro- 
ducing 4Mb DIPs ‘‘in quantity”’ for use 
in its own computers. Hitachi an- 
nounced a few days later that it would 
have similar chips ready for the open 
market. Initial pricing, expected to 
drop quickly, may be in the $1,000- 
per-megabyte range. 





Sip 


More-expensive and -compact 
forms of RAM are SIPs (single in-line 
packages) and SIMMs (single in-line 
memory modules). SIPs look like 
moustache combs. They consist of a 
narrow board with surface-mounted 
RAM and a row of pins extending from 
one of the longer edges. SIPs are tricky 
to install by hand, but are often factory- 
soldered to the underlying board. This 
makes replacing a problem chip diffi- 
cult, so it’s better to send these boards 
back to the factory for modifications. A 
megabyte of RAM on an 80-ns. SIP 
(nine 1Mb chips) cost about $290 in the 
summer of 1989. 

SIMMs look like miniature expan- 
sion boards. With the same narrow 
shape as SIPs, they snap conveniently 
into a socket on a motherboard or mem- 
ory board. Almost anyone can install 
SIMMs without worrying about dam- 
age or errors, and removing low-capac- 
ity SIMMs to replace them with high- 
capacity modules is only slightly more 
troublesome. A megabyte of RAM on 
an 80-ns. SIMM (nine 1 Mb chips) costs 
about $230. Expect to pay a bit more 
for the special SIMMs IBM uses on the 
motherboard of the PS/2 Models 30 and 
50—and about twice as much for the 
special SIMMs required in the Model 
70 and 80. 

There’s more to RAM than type; 
speed also plays a role in your buying 
decision. Remember as you mun for the 
fastest chips in sight that spending extra 
money for speedier RAM is worthwhile 
only up to a point. While system mem- 
ory can whiz along unhampered, slot 
memory is inhibited by the speed of the 
bus, and in the case of 286 computers, 
we’re probably talking about 8 MHz or 
at the most 10 MHz. Anything faster 
than 100 ns. probably isn’t worth the 
dough, and 120-ns. chips on a LIM 
EMS 4.0 board could be all you'll need 
in order to take advantage of the assets 
of your 286. t 
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on an AT’’ in Advisor, PC Magazine, 
September 12, 1989.) 


ABILITIES GALORE 

But adding full LIM 4.0 capability to an 
80286 means installing an EMS board es- 
pecially designed to support the 4.0 speci- 
fication. Older EMS boards will support 
only 3.2 or, in some cases, EEMS. All the 
boards in this survey can be used to add 
LIM 4.0 memory, AT-style extended 
memory, or both, depending on the con- 
















EXPANDED VERSUS EXTENDED MEMORY: 
TWO APPROACHES TO MOVING DATA 





man Be es tocenon vi6204in a Meroso Excel 
heet t hat es across a full megabyte of memory. =~ 


figuration you choose when installing The extended The expanded 
them. Computers with 8088 chips normal- (uate Getic in 

ly need their own expanded-memory memory address which target cell is 
boards, although some EMS boards de- of the target cell; 

signed mainly for 80286 machines, such (2) move data 

as those from Intel, can also be used in an _—-—Sivectly into target 


8088. 

An EMS board can also fill out to 640K. 
the 512K of DOS memory that comes on 
many AT motherboards. Depending upon 
how much bachjilling memory capability 
they have, these boards also allow you to 
disable some or all of the memory already 
on your motherboard and instead use EMS 
RAM for DOS. This technique isn’t as 
wasteful as it sounds if you plan to use 
Windows ot DESQview. It allows the EMS 
driver to address DOS memory in the same 
way it addresses expanded memory, and 


located; 

(2) bank-switch 
page into EMS 
addressing 
window; 

(3) find memory 
—— of target 
ceil; 


(4) move data into 
target cell. 


The task: to move a range of calls from A1:Z26 to location AZ:52 in a Microsoft 
Excel spreadsheet that stretches across a full megabyte of memory. 





this ‘‘mappable conventional memory”’ The extended The expanded 

allows Windows and DESQview to load Aiwa é tified pe ” 

more applications into memory and to Ete teotle Hf which ioe aie 

switch more quickly among them. At the target cell of the are located; 

moment, only Windows and DESQview range; (2) bank-switch page 

use mappable conventional memory—no (2) use into EMS addressing 

applications make use of it—so you don't microprocessor window; if range fits 

need to bother with it if you use EMS only Sa Tove rill 

to load large spreadsheets into -2-3. relocate data one y compiete; if not, 
With the help of two ingenious and in- word at a time. more pages mey 

dispensable new utility packages, a LIM need to be switched. 

4.0 board in an 80286 or even 8088 ma- 

chine now gives you some of the advan- 

tages normally available only on a 386 ma- 

chine. Quarterdeck Office System’s 

QRAM (price not yet available) and Quali- —_’ Running Microsoft Excel In two different When moving large blocks of data, 


tas'’s Mov 'EM ($89), both scheduled to jie pose ken totaal wat ts memory Ll 
ic ji ‘ memory types: u "s Presentation mes pul because a whole range 
appear shortly before this issue hits the pol nto the adtreelirig 


streets, will let you move device drivers Ne eee" fe oe amended 


and memory-resident programs out of 
DOS memory and shoehom them into the 
unused portions of RAM that lie between 
640K and IMB. You can use these pro- 
grams either to reclaim RAM for DOS ap- 
plications or to add TSRs that you never 
had room for before. Both packages in- 
clude utilities that help you find and use 
every last byte of memory in the over- 
640K region that isn’t already used by ex- 
pansion cards and the computer's BIOS. 
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window with a few instructions. Moving 
memory blocks in extended memory will 
require at least as many microprocessor *: 
clock cycles as words to be moved {in 
16-bit systems a word is 2 bytes)... 71: 
Speed gains in memory access for 

add-in boards are tough to come by; both 
types of memory are inhibited by bus’. 
speed, as all slot memory is onty as fast ~ 
NE eee + 












ome Tegister sets 
os >but the practi- 
~ Sard with alter- 
Githout is gener- 
(See the sidebar 
fd That Wasn’t’’ 
gssion.) 
has so far come to 
Jed switching (of the 
AST and CEI boards) 
_@étform a task that can’t 
vliably with slower boards. 
m occurs in a multitasking en- 
Ait when you use communications 
_Aare in the background to receive data 
(9,600 bits per second or faster. A slower 
~ board will lose some of the data being re- 
ceived—a faster one won't. In the real 
world, however, if you seriously intend to 
receive data at 9,600 bps in the back- 
ground, you should be doing it on an 
80386 machine rather than a 286 with an 
EMS board installed. 


LIM 4.0 FOR NON-ATs 

Owners of 286 PCs certainly aren’t the 
only customers for LIM 4.0. In a 386 ma- 
chine, you should configure all your RAM 
above 1MB as AT-style extended memory 
and use a special 386 driver to convert 
some or all of it into LIM EMS 4.0 memo- 
ry. DOS 4.0 includes a driver that per- 
forms this feat, but two commercial pro- 
grams, Qualitas's 386-to-the-Max and 
Quarterdeck’s QEMM-386, accomplish 
far more. These two products are nearly 
identical. Both programs have virtually the 
same set of features; if one adds a feature 
that the other doesn’t have, the other will 
add it a few weeks from now. 

If you have a PS/2 Model 50 or 60 with 
memory expansion from IBM—instead of 
a third-party memory board that comes 
with its own EMS driver—you have two 
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choices. You can buy Quarterdeck’s 
QEMM-S0/60, a software driver that sup- 
ports LIM 4.0, or you can switch to IBM’s 
DOS 4.0, which includes a driver that 
gives you LIM 4.0 memory with IBM’s 
memory-expansion units for PS/2 ma- 
chines. 

If you buy one of these add-in boards 
for your 80286 machine and later upgrade 


toa 386, you haven't lost your investment. 
Except for a few superfast models, almost 
all 386 computers let you install 16-bit 
memory boards. All you have to do is re- 
configure the board for AT-style extended 
memory and tell the computer's SETUP 
program to add the amount of RAM on the 
board to the memory already in the ma- 
chine. Your 80386 EMS driver will auto- 
matically convert the board’s AT-style ex- 
tended RAM into LIM expanded memory, 
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although the board’s 16-bit RAM will be 
slower than the 32-bit RAM already in the 
80386 computer. You can use only one 
EMS driver in any system, so you 
shouldn’t use the EMS driver that comes 
with the board itself. 


RIGOR CITY 

PC Labs took the ten boards in this survey, 
loaded them with 8MB of RAM, and sub- 
jected them to tests of LIM 4.0 compatibil- 
ity that were evidently more thorough than 
the tests used by some of the manufactur- 
ers. A few boards locked up when we first 
tried to run the tests. We informed the 
manufacturers, who supplied working 
drivers. All of the boards passed our LIM 
4.0 compatibility tests. 

Don’t rule out a board because its list of 
extra features is short. If you won’t be mul- 
titasking on your 286, a board without al- 
ternate hardware-register sets or much 
backfill capability will more than suit your 
needs. As you compare memory boards, 
keep in mind the configuration of your ma- 
chine. Some boards have piggybacks that 
protrude into the next spot, restricting its 
use. Other boards have bus-speed ranges 
as narrow as 8 to 10 MHz, whereas Profit 
Systems’ Elite 16 Plus HyperCache zooms 
from 8 to 20 MHz. 

Switchless installation is important to 
some users, while others see it as a limiting 
design. RAM price can also influence a 
buying decision; different manufacturers 
price their RAM differently, so find out if 
the manufacturer will sell empty boards 
and then comparison shop to get the best 
deal on RAM chips. 

Before you buy a LIM 4.0 board, con- 
sider filling up your system board with ex- 
tended memory. You can then either pro- 
gram some of this RAM as expanded 
memory and forgo true LIM 4.0 capability 
or leave it as extended memory and add 
full LIM 4.0 with an add-in board. Many 
PCs, such as the Northgate 286/12 and 
CompuAdd 286/12, take only IMB of 
conventional/extended memory on the 
motherboard, but competitors such as 
Dell, Zenith, and Everex pack 4MB or 
more on the system board. The Compaq 
Deskpro 286¢e has a proprietary slot for its 
own memory board running at the full sys- 
tem speed of 12 MHz, but if speed isn’t a 
priority, one of the boards in this roundup 
will happily fill one of Compaq’s other 16- 
bit slots. 

It’s enough to make you wish the PC’s 
original designers had seen Lotus /-2-3, 
Release 3, coming. 
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AST RESEARCH INC. 
RAMpage Plus 286 


by Robert W. Kane 


How do you make a good product even 
better? If you are AST, you follow up the 
Editor's Choice RAMpage (‘‘Leveraging 
RAM with LIM 4.0,”’ PC Magazine, Oc- 
tober 11, 1988) with the RAMpage Plus 
286. Embracing the latest advances in 
memory board technology, the $595 
RAMpage Plus is one of the best LIM 
4.0-capable boards on the market at the 
moment. 

There is virtually no similarity between 
the RAMpage of old and the RAMpage 
Plus. The old board was characterized by 
DIP switches for setting memory address- 
es, DIP DRAMs for the memory itself, 


EMS 4.0: The Standard That Wasn’t 


by Winn L. Roech 
Ifa camel is a horse designed by a com- 
mittee, LIM EMS 4.0 is a standard 
crafted by an entire congress. As with 
any cooperative effort, the Lotus/In- 
tel/Microsoft collaboration incorpo- 
rates some compromises. Any one of 
these can catch you unawares and con- 
found your efforts at multitasking. 
Put simply, some LIM EMS 4.0 
boards don’t do multitasking. While 
many expanded memory boards sup- 
port concurrent program operation on 
8088 and 80286 computers, some do 
not—even though they follow the LIM 
EMS 4.0 standard to the letter. This in- 
congruity results from the way that the 
LIM EMS 4.0 standard specifies page- 
Page-mapping registers are special 
hardware memory areas on an EMS 
board that record where information is 
stored in memory. That is, the register 
indicates which bank of RAM chips 
stores the bits used by a program or 


task, When.a certain piece of code of ° 


data is required, the register points to its 
physical location in:the memory hard- 
While one set of page-mapping reg- 
isters is. necessary if a LIM EMS 4.0 
board is to work at all, multiple sets al- 
low the control software of multitask- 


- Programs at once would be so taxing to” 
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Unfortunately, the systen. 
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board or memory once it has 
or added to. Instead, AST 
POST (power-on self test) of 2: 
chines to check conventional 


le 


ing systems to shift among applications 
ali When the supervisory soft- 
ware transfers control from one task to 
another—typically on the order of 18 
times per second—it only needs to peek 
at the second set of registers to see 
where it can reach the needed program 
code in memory. 

The weakness of the LIM EMS 4.0 
standard is that it allows a conforming 
product to have one or more sets of 
page-mapping registers. Boards with 
only one set have hardware enough to 
track only one task. Boards in this 
roundup have up to 64 alternate hard- 
ware register sets, although after a cer- 
tain point, the benefit of extra registers 
diminishes. The general rule of thumb. 
is that there should be one register set=)..j.:2. 
for every multitasking application: If 
you want to run four 
board should have four registers; a” 3 
board with 64 won’t make your four» 
tasks run any faster. And running 64°: 


the microprocessor that it would be: 
counterproductive, ’ 

Regardless of the standard’ ist 
mum § . some programs 
written for LIM EMS 4.0 absolutely re- 
quire multiple registers. LIM EMS'4.0° 
accommodates these programs by add- 





RAMpage Pius 286 

AST Research Inc., 2121 Alton Ave., Irvine, CA 
92714; (714) 863-1333. 

Uist Price: With OK RAM, $595; with 512K RAM, 
$695, with 2MB RAM, $1,445. 
Requires: IBM PC AT or compabbie. 

In Short: AST, which helped shape the LIM EMS 
4.0 specification, pushes LIM 4.0 even further 
with the RAMpage Pius 286. While not the 
lowest-pniced board revewed, its wealth of 
features make up for its premium pnce 
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memory partitions and runs extensive 
memory tests through its REMM.SYS de- 
vice driver to check expanded memory for 
errors. 

Some of the most advanced features 
you could ask for in a LIM 4.0-capable 
board are found on the RAMpage Plus 
286: 32 hardware-mapping register sets, 


ing routines to the driver that simulate 
multiple registers. Some of these rou- 
tines are function calls—short program 
routines that match generic software to 
the specific LIM EMS 4.0 board hard- 
ware. 

One such function call handles shift- 
ing between registers. With expanded 
memory boards that have only one set 
of page-mapping registers, this func- 
tion call executes a complicated pirou- 
ette each time a multitasking system 
shifts from one task to another. It must 
copy the values from its registers to re- 
served RAM, find the next set of regis- 
ter values elsewhere in RAM, and tran- 
scribe the alternate values into the 
registers. This complex process can 
take so long that it makes true task con- 
currency untenable. 

So why are these stunted EMS 
boards allowed to fit the LIM EMS 4.0 
standard? The answer can be traced to 
the committee nature of the specifica- 
tion. The companies that promulgated 
the LIM EMS 4.0 standard all had ex- 
isting products, some of which were 
designed for the EEMS (Enhanced Ex- 
tended Memory Specification) standard 
(which requires two sets of page-map- 
Ping registers) and others that con- 
formed to EMS 3.2 (which requires 


LIM EMS 4.0 


support for DMA (direct memory access) 
paging, and 640K conventional memory 
backfill via EMS push the AST product 
into an area of functionality that few other 
memory boards approach. Combined with 
optional parallel and serial ports, the 
RAMpage Plus is a one-slot solution to 
your memory and I/O needs. 

The only peculiarity found in the AST 
board was in its REMM.SYS device driv- 
er. The default configuration has support 
for only 32 handles. The LIM 4.0 specifi- 
cation suggests that an EMM (expanded 
memory manager) provide a minimum of 
64 handles. (Handles are used by an EMM 
to keep track of segments of expanded 
memory requested by applications.) The 
thinking behind reducing the handle count 
was that most people are using applica- 
tions written for EMS 3.2 and probably 
wouldn’! need more than 32 handles. Do- 


only one). By not designating a specific 
number of registers and by using driver 
software as a Band-Aid, makers of both 
kinds of boards almost instantly had 
products that could be sold under the 
new LIM EMS 4.0 banner. 

There are some advantages to the 
flexible standard. With the passage of 
time, designers are likely to improve 
their products and make them increas- 
ingly adept at multitasking. We’re not 
forever stuck with LIM EMS 4.0 
boards with just a single set of page- 
mapping registers—or even merely 
two. In addition, the LIM EMS 4.0 
standard allows DMA (direct memory 
access) page-mapping registers, so an 
expanded memory system can quickly 
shift between normal memory usage 
and DMA transfers, potentially speed- 
ing up such tasks as transfers of disk 
dala to different tasks. 

Still, register waffling means you 
might inadvertently buy a board legiti- 
mately labeled as following the LIM 
EMS 4.0 standard, but which won't 
support multitasking in your system. If 
your plans include multitasking, you'll 
want to be sure that any LIM EMS 4.0 
boards you buy support multiple page- 
mapping registers. All LIM EMS 4.0 
boards are not created equal. rT] 


ing this saves conventional memory space 
and reduces overhead on the EMM driver. 
The handle count can be changed to any 
value up to 255 (the maximum number of 
handles that is allowed under LIM 4.0), 
via a switch on the device driver command 
line, in case your applications requesting 
LIM 4.0 resources don’t function properly 
with the defaults. 

All in all, the RAMpage Plus 286 is a 
seamless product. Pushing the memory 
specification as it has for some time, AST 
is a force to be reckoned with when you’re 
considering LIM EMS 4.0 capabilities. It 
won’t be surprising if the next version of 
the specification is called ALIM 4.1. 


COMPUTER ELEKTRONIK INFOSYS 
OF AMERICA 


RAMflex 


by Edward Mendelson 


The $440 RAMflex memory board, beau- 
tifully engineered in Germany by Comput- 
er Elektronik Infosys, is an almost-ideal 
EMS board. It lacks such frills as a RAM- 
disk, disk cache, and print buffer, but its 
hardware and EMS driver accomplish 
their tasks with speed and efficiency. The 
necessity of setting switches is this board’s 
only drawback, but its excellent installa- 
tion program takes nearly all of the sting 
out of this minor inconvenience. 

The RAMflex, an XT-height board that 
fits into any 16-bit slot, is shipped without 
RAM and has sockets for up to 8MB of 1- 
megabit DIP DRAM chips rated at 100 
nanoseconds or faster. The sleekly fin- 
ished board makes extensive use of sur- 
face-mounted components. The brief 
manual is technical and detailed but clear 
enough for less-savvy readers to follow as 
well. 

You start the installation by running a 
menu-driven program before putting the 
board into the computer. The program 
asks you a few questions about your ma- 
chine but is smart enough to detect the cor- 
rect answer in most cases and present it on- 
screen for confirmation. All you have to 
know is the amount of RAM you’ve in- 
stalled on the board. The program then 
calls up a large graphic display of the 
switch settings, complete with enough vi- 
sual cues to make sure you have the 
switches right side up. The switches them- 
selves are large and easy to set, and all set- 
tings are illustrated in the manual. 
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RAMfiex 

Computer Elektronik Infosys of Amenca, 512-4 
Herndon Pkwy., Hemdon, VA 22070; (800) 322- 
3464, (703) 435-3800 

List Price: With OK RAM, $440; With 2MB RAM, 
$728. 

Requires: IBM PC AT or compatible; will fit in XT- 


cases 
in Short: This board is sleekly and intelligently 

, and uses inexpensive 1-megabit 
ORAMs. It offers no RAMdisk, cache, or pnnt 
buffer, but you get LIM 4.0 and EEMS drivers for 
DOS and for OS:2's DOS compatibility box 
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Finally, the installation program asks 
whether you want to install a LIM EMS 
4.0 driver designed for DOS, for the OS/2 


compatibility box, or for both. With either 


DOS or OS/2, if you insist on using the 
few special functions in the EEMS specifi- 
cation that aren’t included in LIM EMS 


————— 


4.0, you can choose an EEMS driver in- 
stead of a LIM EMS 4.0 driver. When 
you’ve made your selection, the program 
installs the software on your hard disk and 
modifies CONFIG.SYS. Plug the board 
into the computer, run SETUP if neces- 


sary, and you’re ready to enter the world of 


massive memory. 

The RAMflex board is one of the few 
boards on the market that can backfilf all 
640K of DOS, so you don’t need to use 
any memory on your motherboard at all. 
And if your equipment includes a mono- 
chrome monitor, your total can climb to 
704K of DOS RAM. 

In the PC Labs EMS compatibility and 
performance tests, the RAMflex board 
performed without any errors and at ex- 
tremely impressive speeds. The board 
boasts a noteworthy 64 altemate register 
sets, boosting the board to top-ranked 
times on several performance tests. As for 


bus speeds, the RAMflex is comfortable 
fmunning at up to 12.5 MHz. 

The designers of Computer Elektronik 
Infosys’s RAMflex board assume that 
you're resourceful enough to find a RAM- 
disk, print buffer, and disk cache on your 
own. What the RAMFlex offers is low- 
priced, superbly engineered hardware with 
a fast and flawless LIM driver. If you’re 
willing to set a few switches, it’s hard to 
imagine how you could ask for more from 
anEMS board. 


COMPUTER PERIPHERALS INC. 


CPI XMA-II 


by Joseph J. Antinori 


Computer Peripherals’ latest addition to 
the XMA product line, the CPI XMA-II, 
has a whopper of a price and a higher 
RAM capacity than its predecessors. At 


THE BEST RAMDISKS IN LIFE ARE (ALMOST) FREE 


by Edward Mendelson 

Most EMS boards come with software 
that installs a print spooler, disk cache, 
and RAMdisk into expanded memory. 
But some boards are missing such soft- 
ware, and others include low-grade 
stuff that you'd rather replace than use. 
Agonize not; better-designed alterna- 
tives abound. 

The fastest and finest EMS print 
spoolers are TORQ, designed for dot 
matrix and daisy wheel printers, and 
LaserTORQ, for laser printers, both of- 
fered by LaserTools Corp. for less than 
$100 each. The best disk cache is a PC 
Magazine Editor's Choice winner: 
Multisoft’s $79.95 Super PC-Kwik. 

But once you start looking for an 
EMS RAMdisk you don’t need to shell 
out any more cash. There are several 
such programs to be had for nothing or 
next to nothing. Memory management 
software can configure expanded mem- 
ory in such a way that DOS recognizes 
it as a disk drive, creating an EMS 
RAMdisk. Version 4.0 of IBM DOS 
gives you an EMS RAMdisk in the 
form of VDISK.SYS, and Versions 3.2 
and later of MS-DOS provide an EMS 
RAMdisk in RAMDRIVE. SYS. If you 
use pre-4.0 versions of IBM DOS, your 
copy of VDISK works in DOS memory 
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orextended memory only, and you 
need to look elsewhere to find an EMS 
RAMdisk. 

The two best are available on PC 
MagNet and many BBSs. PC Maga- 
zine’s own XPANDISK, by Michael J. 
Mefford, lets you increase or decrease 
the size of the RAMdisk without re- 
booting your computer. The contents of 
the disk are erased when you alter the 
size, but it’s still a lot more convenient 
than rewriting your CONFIG.SYS file 
and rebooting whenever you need a 
larger RAMdisk. Look for XPNDSK 
.-ARC on MagNet—it’s free. 

For the RAMdisk that sacrifices the 
smallest amount of DOS memory, get 
NJRAMDSK-—short for Nifty James’ 
Famous Expanded Memory RAM Disk 
Drive. (Nifty James is the pen 
name—or keyboard name—of Mike 
Blaszcezak.) All RAMdisks are fast, but 
his is probably the fastest of all. It occu- 
pies a mere 720 bytes or less of DOS 
memory and comes with a special ver- 
sion that works at even higher speeds in 
80286 and 80386 machines. 

All physical disk drives make a 
slight noise when you access them, but 
RAMdisks are totally silent—that is, 
except for NIRAMDSK, which makes 





NJAAMDSK 
Mike Biaszczak, 112 Verlinden Dr., 
Monroeville, PA 15146-2041. 


List Price: Shareware available on BES or 
on-line semces; $15 contribution. 
Requires: DOS 2.0 or laler. 
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LaserTORQ 

TORQ 

LaserTools Corp., 5900 Hollis St., Suite G, 
Ereoume. CA 94608; (800) 346-1353, (415) 


tere: TORQ, $79; LaserTQAQ, $99 
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Super PC-Kwik 

Muiltsoft Corp., 15100 SW Kolt Pkwy.. Suite 
L, Beaverton, OR 97006; (800) 288-5945, 
(603) 644-5644, 

List Price: $79.95. 
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aclicking noise to signal when you ac- 
cess it. Fortunately you can tum the 
click off. NJRAMDSK is shareware, 
with a registration fee of $15. Look for 
NJRAMD.ARC on MagNet or 
NJRAMDSK.ARC on any BBS. ba) 
pay more? 
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CPi XMA-I 

Computer Inc., 667 Rancho Conejo 
BNvd., Newbury Park, CA 91320; (805) 499-5751, 
(800) 854-7600. 

Bre ; With 2MB RAM, $1,795; with @MB 


Requires: IBM PC AT or compatible 

in Short: le aie pecker eS 
pare tt boasts 16 altemate mapping register 
sats De haperes ae 
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$1,795 with 2MB RAM, the XMA-II was 
designed in conjunction with Quarterdeck 
Office Systems to excel at running under 
multitasking environments such as DESQ- 
view or Microsoft Windows. While the 
board’s 16 alternate mapping register sets 
make it ideal for such applications, it suf- 
fers from a few engineering clunkers. 

The XMA-I is studded with ten jumper 
switches and seven dip switches to be set 
during installation. A utility that diagnoses 
your DIP switch settings is included, or if 
you know the starting address of your ex- 
tended memory, you can look up the set- 
tings in the table provided. Full-page dia- 
grams of the proper jumper settings are 
also available. 

The 43-page manual is exhaustive in its 
detail of the multitude of functions and ca- 
pabilities of the XMA-II board, and it’s 
clear and easy to read. Every step of the 
comparatively intricate installation pro- 
cess is fully explained, and excellent dia- 
grams and tables help you along the way. 
Still, the XMA-II’s plethora of switches 
just doesn’t seem right at this high level of 
the technology food chain. 

Our testing called for dividing the 8MB 
of available memory equally between ex- 
panded and extended modes; the XMA-II 
was unique in its inability to perform this 
task—it was able to provide only all ex- 
tended memory or expanded with backfill 
384K. The XMA-II’s failure to access 
both forms of memory simultaneously 
limits its flexibility. 

This card will run safely at bus speeds 
of up to 12 MHz. Its LIM 4.0 driver con- 
formed exactly to the specification, and 
there were no problems with its extended 
mode. 

The XMA-II comes with a print spool- 
er, a RAMdisk, and a disk caching pro- 
gram for EMS memory, all of which are 
installed by adding the appropriate entry to 


LIMEMS 4.0 


your CONFIG.SYS file. The board also 
a parallel port. 

The layout of the Computer Peripherals 
board is quirky. The XMA-II is composed 
of two printed circuit boards: one board is 
populated only by logic chips, anda 
“‘memory subassembly”’ contains all of 
the 100-nanosecond | MB DIP chips. The 
two boards are joined by a 52-pin connec- 
tor. Despite this necessary piggyback as- 
sembly, the board still takes up but one 
slot. 

The Computer Peripherals XMA-II has 
all of the features you expect from a mem- 
ory card in this category—including a five- 
year warranty—plus 16 alternate mapping 
register sets to boost its multitasking abili- 
ties, but it’s not for the faint of heart. Its 
relatively high price and user-intensive in- 
stallation process weigh heavily against its 
finer qualities. 


EVEREX SYSTEMS INC. 


Everex RAM 8000 AT 


by Edward Mendelson 


Everex Systems’ $499 Everex RAM 8000 
AT is a no-frills EMS board, designed for 
the user who isn’t frightened by the intrica- 
cies of editing a CONFIG.SYS file. 

Everex won't sell you any RAM with 
the board, but you can install 2-, 4-, 6-, or 
8MB worth of |-megabit DRAMs rated at 
speeds of 120 nanoseconds or better. Eight 
megabytes should be more than enough for 
any sensible 80286 system, but if it leaves 
you hungry for more, you can install up to 
four of the Everex boards in one machine. 

Everex leaves most of the installation to 
you. The menu-driven program that sets 
the board’s hardware configuration will al- 
low you to backfill DOS memory from 
256K or 512K up to 640K and then add 
some extended memory. RAM can be al- 
located in blocks as small as 128K, and 
when you're through, the stores 
your chosen configuration in an EEPROM 
(electrically erasable programmable 
ROM). All you have to do afterwards is 
tun your computer’s SETUP program to 
report the added memory. You'll only 
need to set a switch on the board’s small 
switch block if you want to limit the active 
memory on your motherboard to 256K or 
if you want to install more than one RAM 
8000 AT board in your PC. 





Everex RAM 8000 AT 

Everex Systems inc., 48431 Mimont Dr 
Fremont, CA $4538; (800) 821-0606, (415) 498- 
1111. 

List Price: With OK RAM, $499; with 2MB RAM, 


But you will probably buy the board for 
the sake of its LIM expanded memory, and 
to use it you’ll have to modify CON- 
FIG.SYS by hand, since Everex does not 
provide a utility that does this for you. The 
line you have to add in order to install the 
LIM expanded memory manager includes: 
a long series of optional parameters, most 
of which you can cheerfully ignore. 

The RAM 8000 AT comes with a print 
spooler, RAMdisk, and disk caching pro- 
gram. All can be loaded into DOS memo- 
ty, LIM memory, or extended memory. 
Like the LIM EMS driver itself, you have 
to install them by writing new lines in 
CONFIG.SYS. 

In PC Labs benchmark tests, the 
Everex board was an average performer, 
settling in at the middle of the pack in most 
tests. Everex’s bus speed range is narrower 
than most; 8 to 10 MHz rather than 6 to 12. 
The board contains three altemate register 
sets in hardware for reasonably fast task- 
switching in EEMS and LIM EMS 4.0 op- 
erations. Its LIM 4.0 driver had no prob- 
lem conforming to the published 
specification. 

The Everex RAM 8000 AT is a solid, 
no-nonsense board whose reasonable price 
merits serious consideration by the budget- 
minded. 


INTEL CORP. 
Above Board Plus 8 
Vo 


by Edward Mendelson 


Intel Corp.’s Above Board Plus 8 I/O has a 
name as complicated as a European aristo- 
crat’s list of titles. The Above means it 
supports memory above DOS’s limit. The 
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v 
“Uh, my system crashed and my file 
disappeared.” 






.? 
A & —) ~ 


“My secretary spilled a cup of coffeeon “I don't know what happened to the files, 
my desk and it ran over my disk.” they just disappeared.” 





“I put the files on the floppy and then 
someone must have taken my disk.” 


“Have you ever had one of those days?” “I can’t believe that it’s my fault, it’s 


your system.” 





as aed 









“Well, it's a long story and I wouldn't 
want to bore you...” 





“I think I'm in trouble here.” 


You 


ATE 


ded 
Ywabunch 
Ot losers. 


Asa manager of PCs, you've heard it all before. 
Every conceivable excuse and even a few that try 
your imagination. 

And every day the situation gets worse. More 
and more of your company’s critical data is taken 
off the network and manipulated on desktop 
computers. By users who mean well, but back up 
irregularly, improperly or not at all. 

Which is why you should install Irwin Tape 
Backup Systems on your network today. 

Irwin Tape Backup Systems are fast, easy- 
to-use, and best of all: they operate unattended. 

You set the time, the day and the files you 
wish to have backed up, and our sophisticated, 
powerful EzTape’ software will do the rest. 

You can back up desktops individually, the 


network server or any combination of such devices. 


Irwin Tape Backup Systems are compatible 
with every major industry LAN including Novell* 
(2.0A, ELS, 2.1X and SFT), 3Com; TOPS? 


CCaprngt 190% Irene Mager Syetema. o eehanthary of Cipher Dats Prebects. toc 2301 Camemarewnbth vd Asm Arbor Mi 
of Sen Micmayoiera, Inc ATAT SarLAN m a trmdemark 4 ATAT IBM FX. LAS m6 trademark and PS 2 0 9 eepetered wntewark 


IBM PC LAN; AT&T StarLAN; AppleShare” 
and others. 

We offer a wide selection of high-capacity, 
high-speed drives in both internal and external 
models. From 120 megabyte minicartridge 
drives to our high-performance 250 megabyte data 
cartridge drives. 

Irwin Tape Backup Systems are available 
for PCs, PS/2” models, Macs, even laptops. And 
they work with multiple operating systems 
like Xenix, OS/2 and Macintosh in addition 
to MS-DOS. 

So don't let your company’s valuable data get lost 
damaged. Call Irwin today at 1-800-BACKUP1. 
And make everyone in your workgroup a winner, 


IRWIN 


A Cipher Products Group 


or 


540105, Lr and Ka Tage ate repanered remarks of ran Magen: Sywiems. tac Novell 6 epvieved trademark of Neveil bac 3Cem we irademarh of Sm Corporation TOPS 6 meateerd srademart 
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(Producis listed in ascending price order) 


List Price with no RAM 


MEMORY CAPACITY 

Minimum RAM 

Maximum RAM without piggyback 
Maximum RAM with piggyback 

Amount of conventional memory backfill 
Number of alternate mapping register sets 
Alternate regiater sets implemented 

in hardware or in software 

Supporis DMA paging 

Supports page mapping below 640K 
Supports extended memory 


Can divide memory into extended and 
expanded partitions for simultaneous use 


Minimum expanded memory partition 
Minimum extended memory partition 
COMPATIBILITY 


Supports LIM EMS 4.0 in software or 
in hardware 


Simulates EMS versions earlier than 3.2 


Supports EMS under OS/2's DOS 
compatibility box 


TSR programs can be loaded into EMS memo 


HARDWARE CONFIGURATION 


Number of slots used by board 
(without piggyback) 

Number of slots used by board 
{with piggyback) 


Standard ports 

Optionai ports 

AT bus speed compatibility range 
RAM packaging (type and capacity) 


Speed of RAM if supplied by board 
manufacturer (nanoseconds) 


Range of supported RAM chip speeds 
Wait states 

SOFTWARE INCLUDED 

installation 

Diagnostics 

Print spooler 

RAMdisk 

Disk cache 

Expanded memory manager 

Other 

SETUP AND WARRANTY 
Additional memory is user-installable 
Has switchiess instaliation 

Length of warranty period 


LIM EMS 4.0 


LIM EMS 4.0: SUMMARY OF FEATURES 


Pe 


STB RapidMEG 
STB Systems 


$399 


512K 

8MB 

N/A 

Up to 384K 

Limited by aystem memory 


1 
N/A 


None 

None 

6-12 MHz 

256K or iMb SIMMs 


100 


80-120 


i~J 


B@cocvcceaans 


Memory status utili 


a 
a 
2 years 


JustRAM/ATZ 
Monolithic Systema 


$425 


co 


@ (with 
daughtercard) 
128K 

128K 


Software 


1 
1 


None 
None 
8-12 MHz 
1Mb DIPs 


100 


100 or faster 


susBeuaen 


ne 


a 
Q 
1 year 


[iJ —Esitor'a Choica B—Yes O—No N/A—Not applicable: product does not have this feature. 
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RAMfiex 
Computer Elektronik 
Infosys of America 


Hardware 


1 
NA 


None 

None 
8-12.5 MHz 
1Mb DIPs 


100 


100 or faster 


i~J 


guaoocnma 


ine 


2 years 


JustRAWATICG 
Monolithic Systems 


Bgecoo 


128K 
128K 


Software 


1 


NA 


None 

None 

8-10 MHz 

256K or 1Mb SIPs 


100 


100 or faster 


saeuegeueaga 


1 year 




































Elte 16 Plus Above Board 
Everex RAM 8000 AT RAMpage Pius 286 HyperCache Concentration Plus 6 VO CPt XMA-I 
Everex Systems AST Research Profit Systems Newer Technology intel Gorp. Computer Peripherals 
$499 $595 $795 $1,095 (with 2MB RAM) $1,445 (with 2MB RAM) $1,795 (with 2MB RAM) 
1,495 with YO 
0K 512K 512K 2MB 
8MB 8MB 16MB 32MB 8MB OK 
WA WA WA WA 14MB 8MB 
Up to 384K Up to 640K Up to 512K Up to 640K Up to 384K Up to 384K 
128 32 1 4 None 16 
Hardware Both Hardware Both WA Both 
a | Q Q Q a 
B a a | | a 
CT] rl] (with AutoROM option) a C 
a a a a | Q 
128K 128K 16K 16K 128K 16K 
128K 128K 18K 128K 128K 16K 
Both Both Both Both Both Both 
a a ; a r] Q ] 
a a Q Q a a 
a a a a aS a 
1 1 1172 1 1 1 
WA WA WA WA 11/2 1 
None None One serial, one paratiel None One senai, one paraite!, YO One parallel 
None One serial, one paraliel Second serial None None None 
8-10 MHz 6-10 MHz 8-20 MHz 6-14 MHz 6-125 MHz 4-12 MHz 
1Mb DIPs 256K or 1Mb SIMMs 256K or 1Mb SIPs 256K or 1Mb SIMMs 1Mb DIPs 1Mb DIPs 
or SIPs 
120 100 120 80 100 100 
120 or faster 100 or faster 120 or faster 60-150 120 or faster 80-120 
(] 0,1 0,1 0,1,2 (] 0, 1,2 
a aS a a a | 
| a a a a 
a a Q a a a 
a a Q a a | 
| Q Q Qa Q | 
a a a a | a 
None None None None None EMS simulation 
aS | a a a a 
a | a | a Q 
1 year 2 years 6 years 1 year 5 years 5 years 
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“In This League, 
The ‘True Superstar 
Not Only Gives You | 
An Outstanding Individual 
Performance, But 
Also Elevates The Play 
Of The ‘Team. 
Because leamwork 
Is Everything.’ 








Introducing 
The NCR PC486/MC. 





NCR PC386sx 
NCR PC286 





Every successful team 
needs a lead player. 
Whether the arena 
is basketball or business. 
The lead player in today’s 
PC market is the new NCR PC486/MC, the 
personal computer designed for the power user. 
The NCR PC486/MC sets a new standard 
in speed, performance, and productivity— 
combining a 25MHz Intel486™ microprocessor, 
Micro Channel™ Architecture, 128KB of high- 
speed cache memory (twice what you find on 
competitive models), a Small Computer System 
Interface (SCSI) controller, and SuperVGA 
graphics are standard. 


This is a true multi-tasking personal computer. 


Ideal for large spreadsheets, extensive database 
management, financial modeling, artificial 
intelligence, networking, and more. 
Importantly—you also have the choice of MS 
DOS?®, OS/2™, and UNIX® operating systems. 
Like all NCR personal computers, the 
PC486/MC is a team player, networking 







pert ech ys ng 


ene sa 


NCR PC3868x/MC NCR PC386 


information, applications, and resources 
quickly and efficiently. So people can 


if 7 y i i é 
«s soe yy, YY, Why make better decisions and work together 


“¢,/ more productively as a team. 

Supporting the superstar PC486/MC 
are the entry-level PC286 desktop and the ever- 
powerful PC386. Between them in our lineup 
are the PC386sx and the PC386sx/MC, two 
Intel386™SX-based personal computers that 
deliver significantly improved price/performance 
capabilities over Intel286™-based PCs. 

NCR teamwork goes beyond hardware and 
software, providing dedicated service and support 
for a solutions approach always open to individual 
needs. Because that’s the name of the game. 

For a free literature packet on this new team 
of personal computers and the location of the 
Authorized NCR Reseller or sales representative 
nearest you, call 1 800 544-3333. Or write to us at 
PO. Box 2989, Norcross, Georgia 30091. 


NCR PERSONAL COMPUTERS 
Because Teamwork Is Everything 


Creating value 


NCR 1s the name and mark of NCR Corporation 286, 386, and 486 are trademarks of Intel Corporation. MS and MS DOS are registered trademarks of Microsoft Corporavon. Micro Channet and OS/2 are 
trademarks of IBM Corporation UNIX sa registered trademark of AT&T Bell Laboratones © 1989 NCR Corporation 
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| An AT-claes LIM EMS 4.0 memory board needs Tho LIM EMS 40 Move Teste measure theme > 


more than alternate hardware register sets to turn xs abasic nelcnciareia irate” 

in fancy performance times. One of the top The tests are performed twice, once with 64-byte 
the STB RapidMEG, lacks hardware ee . 

registers but zips slong with the help of a 

sophisticated EMS driver. 


Ex lapsed Time (seconds ntionai 
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‘Project 
scheduler 4: YW 


ta 
Finally, an easy-to-use i 
project manager” 


PC MAGAZINE, SEPTEMBER 12, 1989 
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Everyone promises ease of use. Project 
Scheduler 4 really delivers. Expert after 
expert agrees, Project Scheduler 4 is 
the fast track to automated project 
management. And once youre started, 
Project Scheduler 4 keeps you going 
with outstanding power, world-class 
speed, and industry-leading capacity. ; 
Project Scheduler 4 is the clear choice here 2 ae 
for today, and tomorrow. 





Our Gantt Histogram pinpoints resource overloads. 


CS... differenceis upgrades because Proj- 


PC WEEK, MARCH 13, 1989: graphically clears ect Scheduler 4 runs 
"Easy for novices to learn, but packs enough power Project Scheduler 4 is the under DOS on PC sys- 
and functionality for experienced project managers” first PC-based package  %@™ms from the XT on up. 


DESIGN NEWS, MARCH 27, 1989: that integrates high- The corporate 
"“PS4 is a thorough and complete management system. resolutiongraphicswith choice. 
Its built-in flexibility and abundant features allow for allthe management tools wy other you're manag- 
efficient planning of even the most complex projects.” you need. You under- ing a single project ina 
stand more because you 





DANIEL YAHDAV, PM SOLUTIONS, JUNE 1989: small business or mul- 
“Project Scheduler 4 earns PM Solutions’ highest marks piss er ae tiple projects at a Fortune 
in ease of use. It leads its competition in schedule last. PERT and Gantt 500 corporation, Project 
recalculation and resource leveling performance” hace nainisstacl and Scheduler 4 helps you 
PC MAGAZINE, SEPTEMBER 12, 1989: responsibilities, dead- Cee eee 
“Context-sensitive help and three levels of auto- lines, and resource bottle- cniiceirica. ; 
matic prompting offer enough assistance that you necks are all spotted at y 
may never open the fine manual that accompanies a glance. 415/570-7700 
rogram.” F 393 Vintage Park Drive 
ee ; Announcing Suite 140 2 
Project Scheduler 4's project management graphsand Yersion 2.0. ; 
charts are simply the best around.” Foster City, CA 94404 
‘ : ae , We've made the best 
“With good scheduling facilities, excellent graphics, . 
: ae : product even better with 
and the best interface in its class, the program is well expanded memory sup- , 
on its way to becoming the premier project manager” ort and enhanced N co 
INFO WORLD, SEPTEMBER 25, 1989: reporting and tracking. —_ ‘ 
“Project Scheduler 4 is the one program you can't And you still get the "yl 
ignore.’ benefits of a full graphic —_ 
“ | Project Scheduler 4 provides a superior balanceof  &nvironment without " 
features and ease of use.’ expensive hardware aa Scitor 
Corporation 


Add These Extras 
For Nothing Extra. 









Create logos 
with circular text 


Zoom and point 

edit for nore 
Highlight objects or text finished images 
with sweep effects 


Rotate text to 
enhance charts 


Introducing Draw Partner™a drawing package that adds power and pizzazz to a presentation 
without costing one cent extra. Designed especially to work with Harvard Graphics” 
from Software Publishing Corporation, this new accessory is free with every purchase 
of Harvard Graphics. 

Draw Partner combines the advanced tools you'd look for in a high-end draw- 
ing program with the ease of use Harvard techies is famous for. Users can now 
zoom in for detail work. Point edit for finely tuned images. Sweep, rotate or flip 
text and objects. Even create dazzling logos with circular text. And that’s just 7 
for starters. Match up Draw Partner with number-one selling Harvard Graphics "ll 
and you've got the most powerful presentation gra hics solution available. ? 

So talk to your dealer and find out how to get ais of extras for nothing. But. —____ 
do it soon. Nothing this good lasts forever. ” XSOFT WARE 
Current Harvard Graphics users: see your dealer to purchase Draw Partner separately at a special introductory price. - “_ PUBLISHING 


Runs on IBM PC and MS DOS compatibles. ©1989 Software Publishing Corporation, 1901 Landings Drive, Mountain View, CA 94039-7210 c 
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FOR DEMONSTRATION DISKS CALL 1-800-345-2888 OPERATOR 53. 


ADD-IN MEMORY BOARDS 


LIM EMS 4.0 





LIM EMS 4.0 PERFORMANCE TESTS: COMPOSITE VIEW 







All of the memory boards in this roundup of ten AT-class LIM 
EMS 4.0 memory boards outperformed Intel's industry 
standard Above Board Pius 8 I/O in at least three of the PC 


Concentration. 
EMS driver, as demonstrated by its performance in the 
expanded-to-expanded move tests. The RapidMEG uses 16- 
bit expanded memory moves and emulates altemate register 
sets through software. Thus, even without alternate hardware 
register sets, the RapidMEG manages speeds on a level with 
other LIM EMS 4.0 boards. CEI’s RAMflex, which has a total 
of 64 hardware registers for task switching, proved slightly 
faster overall than the RapidMEG. In terms of EMS software, 
driver efficiency turns out to be just as important as hardware 
rs. 

While the majority of the boards tested well on the 
128K-record EMS move tests, the notable exception was 
Profit Systems’ Elite 16 Plus HyperCache. This board, 
which provides conventional memory backfill through © 
its EMS device driver, was slower onthe 128K- Ss 
record conventional-to-conventional move test than 


the Intel board. The Elite 16 also lagged in the 64-byte- ~ 
record move test (again, slower than the Intel), indicating a ee A ‘* i 


« 


tremendous amount of driver overhead for this board. Although the Elite 2 
16's speedy times in the other 128K-record tests indicate that the board S % 

itself is very fast, the tested driver imposes a performance penalty on this 

EMS system. Profit Systems is working on a new driver for this board; the 

new driver was unavailable for testing at the time of this review. 


128K-RECORD MOVE TESTS 


The PC Labs performance tests for 
memory boards were performed on an 
8-MHz IBM PC AT Model 339 with 
512K RAM, EGA display, and a 30MB 
hard disk. Each memory board was 
configured to provide 128K of EMS 
backfill memory to bring the total 
system conventional memory to 640K. 
Of the boards’ 8MB of RAM, 4MB was 
designated as extended memory and 
the remainder as expanded memory. 
(Since the CP! XMA-II can't be 
configured for simultaneous use of 
expanded and extended modes, it 
was configured for all expanded or 

all extended memory as required by 
each individual test.) All other setup 
options were installed using each 
board's default modes, including the 
device drivers for the expanded 
memory managers. 


s88ss 
eo 
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(Above Board Plus 8 ¥O = 100) 
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Plus means it has LIM EMS 4.0 capabili- 
ties not found in Intel’s earlier boards. The 
8 means you can stuff up to 8MB of 120- 
nanosecond (or faster) 1-megabit DRAMs 
into its sockets. And the I/O means it 
comes with serial and parallel ports. The 
board also has an aristocratic list 
price—$1,245 with 2MB RAM—al- 
though the street price tends to be a lot 
more democratic. And if you don’t want 
the I/O ports you can pay $50 less for a 
stripped-down model. 

For another $1,445 you can buy an op- 
tional daughtercard that comes with 2MB 
of RAM and can hold up to 6MB. The 
daughtercard adds enough bulk to make 
the combination occupy one and a half 
slots, while the board without the daught- 
ercard needs only one. 

Intel packs its sockets and circuits on an 
XT-height board that can even live in an 8- 
bit PC. To make the board compatible with 
the 8-bit bus you simply insert a small plug 
into a socket. Otherwise you won’t have to 
bother with that socket and you also won’t 
have to set jumpers or DIP switches, be- 
cause the board doesn’t have any. 

Intel’s workmanship and installation 
are, as usual, superb. If you have a 6- or 8- 
MHz machine and you want to use the 
board for LIM EMS memory only, the 
hardware installation is completely auto- 
matic. All you have to do is read a few 
screens on the installation program and 
press Enter. To use extended memory in 
addition to LIM EMS memory or to modi- 
fy the defaults, you just walk a few simple 
steps down a lucid series of menus. Unlike 
earlier Intel boards, this new model lets 
you allocate your RAM in blocks as small 
as 128K. 

Software installation is equally effort- 
less. A menu-driven program sets up the 





Above Board Pius 8/0 

intel Corp., PCEO (Personal Computer 
Enhancement rt), 5200 NE Elam Young 
Pkwy., Hillsboro OR 97124; (800) 538-3373, 
(503) 629-7534. 

List Price: With 2MB RAM, $1,245; without serial 
and paraltel port, $1,195; 6MB piggyback with 
2MB RAM, $1,445. 

Requires: IBM PC, XT, AT, or compatible. 

In Short: intel's board has superior 
workmanship, switchless installation, anda 
14MB capacity with the optional daughtercard. 
The lack of alternate register sets in hardware 
slows multitasking in EMS. This is the only 16-bit 
EMS card that also works in 86-bit computers. 
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LIM EMS manager (with an option to map 
conventional memory to expanded memo- 
ry), copies an optional RAMdisk and a 
print buffer to your hard disk, and modifies 
CONFIG.SYS. You can save 16K of DOS 
RAM by installing part of the LIM manag- 
er itself in expanded memory. The print 
buffer has a clever pop-up menu with op- 
tions to print the screen, suspend printing, 
or send a form feed, and the menu is clever 
enough to pop up over any standard graph- 
ics screen—although you can’t use the 
PrtSc function to print the graphics screen 
itself. If you want a disk cache, you must 
buy your own. 

In the PC Labs performance tests that 
move blocks of memory, the board per- 
formed without errors, but its times were 


intel packs its sockets 
and circuits on an XT- 


height board that can 
jive in an 8-bit PC. 





slow. Intel doesn’t support alternate regis- 
ter sets in hardware, so it has to simulate 
them in software, and the design of its soft- 
ware exacts a considerable speed penalty. 

Intel argues that its design lowers the 
cost of the board and inflicts no noticeable 
performance penalty in real-world opera- 
tions using AT-class machines. But there 
will be a slight speed lag if you multitask 
using DESQview or Windows; the delay 
will diminish if you use these environ- 
ments to switch between one application 
and another rather than running different 
applications concurrently. Intel’s board 
is compatible with buses running at 6 to 
12.5 MHz. 

This handicap is slight in light of the er- 
ror-free operation and effort-free installa- 
tion of the board, as well as the high speed 
of its reads and writes. Intel gives you a 
five-year warranty, a toll-free number for 
tech support, and a BBS from which you 
can download any new versions of the 
software. All this, combined with the 
board’s fine workmanship, makes it a 
highly attractive product. Just don’t try to 
force it into the IBM PS/2 Model 50 illus- 
trated on the cover of the manual—the 


Model 50 is an MCA machine with no 
slots to match the AT-bus connector on the 
Above Board Plus 8 I/O. 


MONOLITHIC SYSTEMS CORP. 
JustRAM/ATZ 
JustRAM/AT16 


by Edward Mendelson 


Monolithic Systems’ affordable Just- 
RAM/ATZ and JustRAM/AT16 boards 
have differing RAM capacities and similar 
limitations. Neither board has an option to 
add serial or parallel ports, nor do they 
have alternate register sets in hardware. 
Both boards put you through complicated 
installation procedures, but you end up 
with well-designed software that has some 
special capabilities such as an option to re- 
tain the contents of the RAMdisk during a 
warm boot—a bonus that may endear 
these boards to programmers whose work 
frequently crashes during development. 

The ATZ model costs $425 without 
RAM, and has sockets for 2- to 4MB of 
100-nanosecond or faster 1-megabit 
DRAM chips, as well as sockets for an ex- 
tra 2- or 4MB on a slim daughtercard that 
doesn’t intrude on the adjacent slot. The 
$445 AT16 accepts 256K by 9 or IMb by 9 
SIPs (single in-line package) at speeds of 
100 ns. or better, and holds from 512K to 
16MB of RAM in a single slot. 

If you decide to install RAM on your 
own, be prepared for some anxious mo- 
ments when you press SIP chips into the 
AT16. SIPs have tiny pins that bend easi- 
ly, and you have to fit them into a row of 
tiny sockets. 





Monolithic Systems Corp., 7050 S. Tucson Way, 
Englewood, CO 801 12; (800) 525-7661, (303) 
790-7400. 

JustRAM/AT16 

List Price: With OK RAM, $445. 
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JustRAM/ATZ 

List Price: With OK RAM, $425. 

Requires: IBM PC AT or compatible. 

in Short: Complex switch settings and jumpers 
and a lack of alternate register sets are the 
weaknesses of these boards. The highly capable 
and flexible software is their main strength. The 
ATZ model holds up to 8MB of DIP chips, the 
AT16, up to 16MB of SIPs. 
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if work is hell, here's one personel compute 
built to take it. 


If you want a computer that can Our new 386SX 
take the heat, look at Tatung. is a fast 386 ma- 








If you are hot for 
_ performance and reliability, 


Because before we ship any chine that runs all - look forthe Tatung 386SX. 
Tatung computer, our engineers 386-based applica- It’s hot. 
roast, test and run every com- __ tions. At a 286- 7 See your Tatung dealer, o 


_/ call us, toll-free, 24 hours 


puter board at 117° Fahrenheit _class price. 
for complete information: 


for 72 hours. If it doesn’t survive, And because & Be ae ee" J 


it’s not a Tatung. our engineers 1(800) 765-2345. Tatung 

You don’t have to work in hell, didn’t just wire a 386 processor Company of America, Inc., 
of course, to appreciate superior onto a 286 motherboard, our 2850 El Presidio Street, 
Tatung performance. Let’s say 386SX design significantly Long Beach, CA 90810. 
you want to work faster. improves system performance. 


OTATUNG 
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If you buy a board with RAM already 
plugged in, installation still requires pa- 
tience and calm. You have to determine 
the position of a few pairs of jumpers (in- 
cluding one that tells the board whether 
you want to backfill DOS memory from 
312K to 640K), and then set three banks of 
switches that are confusingly numbered 
from right to left. The board lets you allo- 
cate memory in blocks of 128K, and the 
manual lists eight pages of possible switch 
settings for different starting and ending 
addresses. The documentation’s explana- 
tions of how to choose the right addresses 
and settings are frustratingly sparse, and 
Monolithic Systems’ technical support 
proved less than expert at answering my 
questions. 

Software installation, despite a moder- 
ately confusing interface, is more straight- 
forward. A menu-driven program installs 
the LIM EMS 4.0 driver, up to eight 
RAMdisks, a print buffer, and a disk 
cache. The EMS driver doesn’t support 


The JustRAM boards 
‘simulate alternate 


mapping register sets 
in software. 





swappable memory below 640K. The 
RAMadisk, buffer, and cache can all be lo- 
cated in DOS, expanded, or extended 
memory. The buffer comes with a pop-up 
menu that stores customized strings of 
control codes to send to your printer at the 
press of a key. The cache has an option al- 
lowing for cache writes in addition to the 
default setting that permits only cache 
reads. 

The JustRAM boards don’t support al- 
temate register sets, so they simulate them 
in software, and the results in the context- 
switching test are rather average. Other- 
wise, the software the LIM EMS 
4.0 compatibility test without any difficul- 
ty. Both boards run at 8- or 10-MHz bus 
speeds only. 

If you thought two options from one 
company was a lot, Monolithic Systems 
offers a third, released too late to appear in 
this roundup. The JustRAM/ATW is de- 
signed for ATs with 6- or 8-MHz bus 
speeds and holds up to 4MB on the base- 


EEE] PC MacaziINE DECEMBER 12, 1989 





= —_ 
LIM EMS 4.0 


board and 4MB on a *‘mezzanine”” board 
—all without crowding into the next slot. 
This board sells for $725 with IMB RAM 
and sports a five-year limited warranty on 
parts and labor. 

The EMS capabilities of Monolithic 
Systems’ JustRAM boards aren’t as im- 
pressive as the strengths of the software 
supplied with them—software that can 
compensate for the rigors of the initial in- 
stallation. And the prices of both boards 
are reasonable enough to compensate for 
some slow going at start-up, so give this 
pair a try. 


NEWER TECHNOLOGY 


Concentration 
by Robert W. Kane 


As the all-out capacity king in this round- 
up, Newer Technology’s Concentration 
LIM EMS 4.0 board merits special men- 


tion. Supporting up to 32MB in one slot, 
the $1,095 Concentration comes with 
2MB RAM and can pack twice as much 
memory into the same space as any of its 
competitors. When combined with the 
EMS mapper module, included in the 
$1,095 price, the Concentration board is 
one of the most powerful, comprehensive 
EMS systems available today. 

Most users will undoubtedly not pur- 
chase the Concentration in its 32MB incar- 
nation. In order to cram that much memory 
into one slot, the SIMM sockets must be 
removed and 32 SIP modules must be sol- 
dered directly to the motherboard. This 
configuration is available only from the 
factory. The 2 megabytes of RAM includ- 
ed in the list price are 85-nanosecond 
SIMM memory, expandable to 16MB by 
the user via additional SIMMs. 

Putting this monster memory card to 
work is relatively straightforward and 
painless. The installation software allows 
you to set values for conventional memory 
backfill and extended memory quickly. 
The software then asks whether the con- 
ventional memory backfill should be done 


736K DOS FOR THE PRICE OF A PHONE CALL 


by Edward Mendelson 
By now you're undoubtedly feeling 
cramped by 640K of DOS. You can get 
some elbow room from the combina- 
tion of an EMS board that supports ei- 
ther LIM 4.0 or EEMS and a free pro- 
gram called EEMRAM that you can 
find on PC MagNet, CompuServe, and 
most BBSes. 

EEMRAM, written by Christopher 
J. Dunford, is a non-memory-resident 
program that can increase the DOS 
memory in many systems to 704 or 
736K. Not all applications will use 
DOS memory beyond 640K, but you 
don’t lose anything by running EEM- 
RAM for the programs that do. 

EEMRAM works by mapping the 
EMS memory on your memory board 
to DOS addresses starting at 640K and 
continuing to the point where the mem- 
ory begins on your video adapter. With 
a monochrome card you can add 64K, 
and with a CGA you can add 96K. All 
you have to do is putEEMRAM in your 
AUTOEXEC.BAT. 

EGA and VGA cards use EEM- 
RAM's memory addresses for their 
high-resolution modes, but that 


shouldn’t stop you. You can turn off 
EEMRAM before running any pro- 
gram that uses high-resolution graphics 
and then turn it on again when you re- 
turn to character-based applications. 

In order to use EEMRAM, your 
EMS board must be able to map EMS 
memory to the memory segment at ad- 
dress A000 (640K). Most EMS boards 
can do this, although some don’t docu- 
ment this capability because of the po- 
tential conflict with EGA and VGA 
cards. Intel’s boards are a notable ex- 
ception; Intel prefers total hardware 
compatibility over the freedom to ex- 
periment that lets you use EEMRAM. 

Even if EEMRAM won’t work in 
your system, you can’t do any harm by 
trying it. If your system isn’t compati- 
ble, it offers an error message and ig- 
nores the presence of the erroneous pro- 
gram. 

Touse EEMRAM, download EEM- 
RAM.ARC from PC MagNet or Com- 
puServe. The ARC file contains com- 
plete instructions and programs that test 
your system for compatibility. What 
have you got to lose? a 





“..cin imege so sharp and bright you'd think 
you were looking at a color slide.” vc word 


Superior VGA imagery. 
pas reason why PC World 





” 


VGA a as a “Best Buy. 
There are other reasons, too. 
Reasons you'll find in every 
Tatung color monitor. Reasons 
that come from solid commit- 
ment to “Zero Defect” manu- 
facturing and superior quality 
controls. That’s why Tatung 

is one of the world’s largest 





manufacturers | | 
of color mon- » 
itors. When you . 

work with a 4 
Tatung color Pj 
monitor, you're —|— 


working with a 


more quality, 


and value. The  0.28mm dor pitch. 
point is, you just can’t buy a 
better monitor. 
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orf d €M-1296 VGA color monitor. 
performance, 12” non-glare CRT. Extra-fine 


Information about the full line 
of Tatung monitors is yours for 
the asking. Simply call our special 
24 hour information line: 

1 (800) 765-2345. 

Tatung Company of America, 
2850 El Presidio St., Long Beach, 
CA 90810 


TATUNG 


Engineering at its best. 


Newer T 1117S. Rock Rd. #4, 
Wichita. KS 67207; (316) 685-4904, (B00) 678- 
3726 

List Price: With 2MB RAM, $1,095. 
Requires: IBM PC AT of compatible. 

In Short: Capabie of holding 32MB in one slot, 
the Concentration board doubles the capacity of 
its nearest competitor. While pniced on the high 
side, its ability to work in fast 286 machines 
makes it an excellent choice for demanding 
Mmamory applications. 
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via the EMS system. This is important for 
multitasking environments such as Win- 
dows or DESQview, which take advantage 
of EMS backfill memory as well as alter- 
nate hardware registers. The Concentra- 
tion board can provide conventional mem- 
ory backfill up to 640K and has a total of 
four hardware registers for task switch- 
ing—all the better to exploit the board’s 
32MB capacity. 

The installation disk provides diagnos- 
tic routines to pinpoint any bad memory on 
the Concentration board. Unfortunately, 


ADD-IN MEMORY BOARDS 


the manual doesn’t mention how to use 
these routines. When attempting to mun the 
diagnostics, the program called fora DMA 
(direct memory access) pattem from the 
disk but could not find one, so it terminat- 
ed. With such a large memory capacity, it 
would be convenient to allow the user to 
perform diagnostics and pinpoint bad 
memory modules, for repair in the field. 

Once you have the board installed and 
set up, all that remains is to load the EMS 
driver and start computing. The Concen- 
tration’s driver conforms to the LIM 4.0 
specification and performed flawlessly in 
the PC Labs tests. With a bus-speed range 
from 6 to 14 MHz and support for zero- 
wait-state operation, the Concentration is 
well suited for both yesterday's plodding 
AT and today’s 286 workhorse. 

Although priced a little on the high side 
(even when you factor in the 2MB of 
standard RAM), Newer Technology's 
Concentration is still a board worthy of 
consideration. If your machine cries out 
for multiple megabytes of memory in a 
small amount of space, the Concentration 
would make a wise investment. 


forms product on the market. Jetfarm gives 

you forms at their very best, along with 

unlimited applications potential to meet all 

your business needs. 

@ Jetform has Design 

See your form grow on the screen— 

WYSIWYG under MS Windows. Design your 

forms with a full set of graphics and text 

handling tools. Scan and trace pre-printed 

forms and include graphic images from 

scanners and paint programs. 

@ Jetform hes Flexibilty 

Design and print ail your formatted 
Material—from single-page expense claims 


to multi-page policies, contracts, 
barcode labels, and catalogs. Use 
your choice of stand-alone PCs, 


PS/2s, networks, minicomputers 
(HP 3000, HP 9000, DEC VAX), 
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PROFIT SYSTEMS 
Elite 16 Plus 
HyperCache 


by Edward Mendelson 


Profit Systems’ Elite 16 Plus HyperCache 
is an original, What this $795 (OK RAM) 
card shares with other recent EMS boards 
is its support of the LIM 4.0 specification 
in hardware, though with only one alter- 
nate register set. Almost everything else 
about the board is unusual, starting with its 
elaborate name and ending with its unique 
ability to add extended memory to your 
system without making you run your com- 
puter’s SETUP program. 

A singular feature of the board is its 
16K static RAM hardware cache. The 
cache works differently depending on the 
design of the 286 PC in which the board is 
installed. Computers with IBM's specifi- 
cation insert wait states when the PC ac- 
cesses memory on expansion boards. If the 
computer follows the IBM spec, the cache 
simply allows zero-wait-state access to 
memory on the board in the same way that 


Jetform: A New Form of Power 


@ Jetform has Speed 

Merge and prim your data in record time, 
utiizing the full capabilities of your HP 
LaserJet or PostScript printer. 

@ Jetform has Power 

Develop business applications without any 
programming. Instantly verify entered data 
and calculate field values. Watch your input 
be automatically formatted. Retrieve and 
update records in dBase Ill or IV files. 


Jetform 2.00 
Its time is now. 


— 
Its trademark is 
Power. 


Don't put off your 

desires any longer. 

| Carpe diem! Live for 

the moment! Life is 

too short to wait on 

slow software. 

Just press an 
Intel® Math CoProcessor into the mother- 

board of any IBM® or compatible PC. It will 
work effortlessly with the Intel micro- 
processor already inside, and will inspire 
over 300 database, spreadsheet, CAD or 





business graphics programs to race through 


Instant gratification. 






their functions—up to five times” faster. 

For more information, contact your 
local dealer. Or call (800)538-3373 for “Intel 
Math CoProcessor Technotes,’ a collection 
of benchmarks and software lists. For instant 
gratification (and instant product literature), 
call our FaxBack™ number at (503)629-7576 
and ask for Document #9970. We'll fax it 
directly to you. 

So do it now. What are you waiting for? 


intel’ 


©1989 Intel Corporateon Intel is a registered trademark of Intel Corporation. FaxBack is a trademark of Intel Corporation. 1BM is a registered trademark of Imernational Buseness Machines 
Corporation Intel Bulletin Board Service (503)645-6275 (modem parameters N-8-1;, Compuserve: Mailbox 70407, 461, MCI Mail Mailbox “INTEL SUPPORT” °Performance increase will vary 
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Document created nang Aldus PageMaker® and Mictosot’® Windows Microsofl isn U8 registered trademark of Microsoft Corp PageMaker isa 1S registered trademark of Aldus Carp © 1989 Hewlett Packard Company _PE12922 


*Suggested U.S. list prices: 
LaserJet IIP $1495; 
LaserJet Series II $2695. 
Dealer prices vary. 





At only $1495, it’s got your name on it. 


The HP LaserJet printer 
family has expanded— 
ina small way. 


The new HP LaserJet IP (as 
in Personal) fits right on your 
desk. And, with a price almost 
half of the multi-user LaserJet 
Series II? into most budgets. 


Its simple front panel gives 
you easy, push-button control 
over the menu, the 14 internal 
fonts, form feed and other 
functions. It handles four 
different paper sizes: letter, 
legal, executive and A4, as 
well as envelopes. In portrait 


or landscape configura- 
tions. At four pages a minute. 
From one or two paper bins 
(the second is optional). 


The 512K standard memory 
is upgradable to 4.5 Mbytes 
for more complex graphics 
and publishing programs. 





The new HP LaserJet IP printer. 


And, of course, 
our new printer 
is compatible with the HP 
LaserJet Series II and virtually 
all popular PC software. 


So call 1-800-752-0900, 
Ext. 2773 for your nearest 
authorized HP dealer. Then 
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introduce people at your 
company to their very own 
HP LaserJets. 


There is a better way. 


(AI packann 


Get Smart. - 








Introducing The Smartest Font Cartridge Ever — The IQ Super Cartridge 2XP. 


With the newest IQ Engineering Super Cartridge, 
your laser printer will work smarter than ever before. 
You'll enjoy more fonts and better fonts, with faster 
performance. And you can be sure of full compatibility 
with your printer and the most popular software 

It's the latest in the IQ Engineering family o 
products. From the company that pioneered super font 
cartridges for HP LaserJet printers and compatibles. 


More and Better Fonts. 

The 1Q Super Cartridge 2XP offers you more 
type fonts than any other font cartridge — over 200. 
Select from three extended symbol sets and a vast 
selection of special characters. Each typeface comes in 
every size your software allows — from 4 to 30 points! 
Even the highly readable 11-point size no other brand 
of font cartridge has. 


The Best Laser Printer Performance. 

With IQ Super Cartridges, you can print image 
fonts in seconds, instead of minutes. 

You won't have to worry about compatibility 
either. Your printer will be smart enough to work with 
WordPerfect, Microsoft Word, Windows, Display 
Writer, Lotus 1-2-3, MultiMate, Aldus PageMaker, Q& A 
Write, Samna Ami, Ventura Publisher, WordStar 5.5, 
WordStar 2000 and XyWrite, to name a few. 


ams, 


Get As Much IQ As You Need. 

With an entire family of IQ Super Cartridges, you 
can choose the exact printing capabilities you need, 

Or start with our word processing cartridge. And later 
when you need more capability, we make upgrading 
easy and cost-effective. 

Choose the new 2XP priced at $699, for the 
largest selection of fonts. Or any of our many other 
cartridges, priced from $399 — both portrait and 
landscape styles. And if printing full-page graphics or 
adding even more fonts is important to you, get one 
of our memory upgrade boards 


Call Today. 

For more infor- 
mation about IQ Super 
Caries, or the name 
of a dealer near you, call 
1-800-765-FONT. 

Or write us at 

586 Weddell Drive, 

Sunnyvale, CA 94089, 
And make your 


laser printers as smart as 
they can be. 





or, i 
10 ENGINEERING 
aa 
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Super Cartndge 2XP, Super Cartridge, IQE and IQ Engineering are trademarks of IQ Engineering. Other products are trademarks of their respective holders. 


Elits 16 Plus HyperCache 

Profit Systems Inc., 30150 Telegraph Rd., 
Birmingham, MI 48010; (313) 647-5010. 

List Price: With OK RAM.$795. 

Requires: BM PC AT or compatble, one and 
one-halt free slots. 

in Short: This board comes only partly 
essembied, and makes e unique end-run around 
your computer's SETUP program, but suffers 
from no obvious incompabbilities. The hardware 
cache may help in nonstandard systems, 
although it performed at the low end of the scale 
on the IBM PC AT. 
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other boards allow zero-wait-state access 
without a cache. But if the computer 
doesn’t follow IBM's example, then the 
cache actually removes a wait state. This 
scheme frees the board to operate at bus 
speeds of up to a whopping 20 MHz. 

Most EMS boards operate without add- 
ing wait states, and most computers follow 
IBM’s specification, so with most setups 
Profit Systems doesn’t claim that the cache 
will add any performance benefits. On 
nonstandard systems, however, the com- 
pany says the cache should give better per- 
formance than you might get otherwise. In 
PC Labs tests, using an 8-MHz IBM AT, 
the cache didn’t seem to help much. The 
board tumed in performances that were no 
faster than most of the other boards in the 
Majority of tests—in fact, some results 
were exceptionally slow. 

The cache comes in the form of a small 
circuit board with 64 pins extending from 
one edge. You attach it to the larger board 
by pressing the pins into a matching row of 
minute sockets. The combination of board 
and module occupies one and a half slots, 
and if you can put the two together without 
bending any pins, you have the right to feel 
very pleased with yourself. 

Similar pins and sockets await you if 
you decide to add RAM to the board. 
There are sockets for up to 16 SIP chips, 
and you can use 256K by 9 or 1Mb by 9 
SIPs to populate the board with anything 
from 512K (the amount with which it is 
shipped) to 16MB. The board comes with 
a parallel port and serial port that can be 
used only as LPT 1 and COM1. An option- 
al second serial port costs $50. 

You configure the board by copying the 
LIM EMS 4.0 driver to your hard disk and 
adding a line to your CONFIG.SYS file 
with the parameters you choose. Amaz- 
ingly enough, that’s all there is to it. You 





don’t even have to run your computer’s 
SETUP program. Instead of storing its 
configuration in switch settings or an 
EEPROM (electrically erasable program- 
mable ROM), the board reads the parame- 
ters in CONFIG.SYS every time you tum 
on the machine. It then detects the amount 
of memory you've plugged in, assigns 
some or all of it to EMM (expanded mem- 
ory manager) if that’s what CONFIG.SYS 
demands, and automatically backfills up to 
512K of DOS memory. The software also 
automatically makes sense of two or more 
boards in the same computer. 

This automatic method works only un- 
der DOS. If you intend to use the board 
with OS/2 or any other protected-mode op- 
erating system, you'll need to buy a $159 
hardware option called AUTOROM to 
configure the board via an EEPROM that 
retains the configuration when you tum off 
the machine. Much of the manual is devot- 
ed to setting up AUTOROM, but you can 
ignore those pages if you stick with DOS. 

This board was by far the most trouble- 
some to test of any in this roundup. Two 
samples wouldn't run at all in a standard 
IBM AT that worked perfectly with all the 
other boards. We got the board running in 
a second, identical AT, but the computer 
locked up when we ran the PC Labs LIM 
4.0 compatibility tests. Profit Systems 
then supplied revised software that ran the 
tests without errors but with lackluster re- 
sults. Nonetheless, you can be confident 
that Profit Systems will stand behind the 
Elite 16; it comes with a 5-year warranty. 

Profit Systems’ Elite 16 Plus Hyper- 
Cache board is a nonstandard design that 
performs moderately well, but may have 
special advantages in nonstandard sys- 
tems. If you hate hauling out the SETUP 
disk for your IBM AT, its software-only 
installation may make it the board to 
choose. 


STB SYSTEMSINC. 


STB RapidMEG 


by Robert W. Kane 


Do you fit the bill? The ideal STB Systems 
RapidMEG customer needs lots of memo- 
ry for monster Lotus 1-2-3 spreadsheets or 
OS/2, but doesn’t need the very latest in 
LIM 4.0 capabilities. That customer also 
wants to save money; without RAM, the 
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The best LIM EMS 4.0 board for 
your 286 doesn't necessarily have the 
longest feature list. The fancier LIM 
4.0 boards come with altemate 
hardware register sets for high-speed 
multitasking, but if that's high on 
your agenda, you might consider 
spending your money on a 386 
machine instead of on a 16-bit LIM 
EMS board for your 286. 

Most users of LIM EMS boards 
for 286 PCs want expanded memory 
for large spreadsheets or other single- 


| tasking applications. For these users, 


the STB RapidMEG is the simplest 
and most economical choice. 
Although it lacks alternate hardware 
register sets, it outruns many of its 
competitors, comes with virtually 
switchless installation, and uses 
SIMMs for hassle-free expansion. 

Also praiseworthy is Computer 
Elektronik Infosys’s RAMflex, 
which costs only a bit more and 
includes altemate hardware register 
sets. The fastest LIM board tested in 
PC Labs, the RAMflex uses switches 
for installation but includes excellent 
software that makes the job easy. 

If you're willing to pay an extra 
$100 or so for a board with just about 
every feature in the book, AST's 
RAMpage Plus 286 fits the bill. And 


| the pricy Above Board Plus 8 VO 


from Intel lacks altemate register sets, 
but has superb switchless installation 

and software, optional I/O ports, and 

toll-free support. 

For the most RAM per slot, 
consider Newer Technology’s 
Concentration board. Designed 
primarily as an extended memory 
board (you need to add an optional 
module for LIM EMS support), it lets 
you pack 32MB of RAM ina single 
slot—without interfering with the slot 
next door. 

Whichever board you buy, get a 
copy of Qualitas’s Move' EM or 
Quarterdeck Office System’s QRAM 
to get the most of the memory you 
paid for. These programs move TSRs 
out of DOS memory and into your 
expanded memory board—a trick 
otherwise possible only with 386 
machines. 
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RapidMEG is priced at just $399, making 
it the Volkswagen of memory boards—in- 
expensive, efficient, and frill-free. 

What your $399 will buy is abare board 
that accommodates up to 8MB of RAM 
via [Mb SIMMs, supports bus speeds of 
up to 12 MHz, and has memory partition- 
ing capability for both expanded and ex- 
tended memory. There’s also a two-year 
warranty—twice as long as the industry 
standard, though not as impressive in this 
particular group of products—demon- 
strating that the only cheap aspect of the 
RapidMEG is its price. 

Economy has its costs. The board 
doesn’t have advanced LIM 4.0 capabili- 
ties such as alternate hardware register sets 
for multitasking (although the board will 
support alternate register sets in software), 
DMA paging, extra added software utili- 
ties such as RAMdisks, print spoolers, or 
disk caches, or optional ports for /O. But 
these extras are not in concert with STB’s 
mission: to offer a basic, economical and 
reliable memory board. 

Installation of the RapidMEG is rela- 
tively simple and straightforward, once 
you get accustomed to the almost-unread- 
able white-on-gray text used in the installa- 
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STB RapidMEG 

STB Systems Inc., 1651 N. Glenville Rd., P.O. 
Box 850957, Richardson, TX 75085-0957; (214) 
234-8750 

List Price: With OK RAM, $399: With 512K RAM, 
$649; With 2MB RAM, $1,189. 

Requires: IBM PC AT or compatible. 

In Short: What the $399 RapidMeg lacks in LIM 


tion software (which the company reports 
is being revised), First the software asks 
for the sizes of the expanded and extended 
memory partitions, and then the system 
tests the optimal bus width and speed for 
your particular setup. You can also select a 
complete memory diagnostic test to check 
for any bad RAM installed in the system. 
When you're through setting parameters, 
just flick on the toggle switch extending 
out of the back of the board to enable the 
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EEPROM (electrically erasable program- 
mable ROM) and signal your system to 
recognize the board. To reconfigure after 
adding additional memory, all you do is 
turn off the switch and rerun the installa- 
tion software. 

While some manufacturers decry the 
use of switchless installation techniques, 
citing the use of these boards in non-DOS 
environments, STB has gone to great 
lengths to ensure that its board can be in- 
stalled from a floppy disk in a system con- 
taining as little as 384K of system RAM. 
As long as you have DOS on a floppy disk, 
you will be able to install and use the Rap- 
idMEG. 

If you’re searching for more space to 
move your data back and forth, the STB 
Systems RapidMEG is worth a look. Like 
the people’s car of old, its efficiency and 
reliability will serve you for a long time at 
little expense. a 


Joseph J. Antinori is an editorial assistant 
of PC Magazine. Robert W. Kane is a pro- 
ject leader at PC Labs. Edward Mendel- 
son is a contributing editor of PC Maga- 
zine. Winn L. Rosch is a contributing 
editor of PC Magazine. 


It takes a greal performance for a disk to become 
a legend. Chuck Berry has what il takes. And so 
does PROCOMM PLUS. It gives you power and 
ease of use thal surpasses communications soft- 
ware cosling $250 o7 more. Yel PROCOMM PLUS 
costs much, much less. Which simply means when 
you wanl communicalions software thal gives 

you a great performance, you can still be good 
to your wallet, 


LEGENDARY 
m DISKS 


Ask your software dealer today about PROCOMM 
PLS, now available in siand-alone and local 
area network versions. 


Bis 
eae = 
ENTS $827,707 


DATASTORM TECHNOLOGIES INC 


PO. Box 1471 © Columbia, MO 65205 
314.443.3282 
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QUALITY ABOVE ALL 


For 
Quality 
Sake... 


Were 
introducing 
the Arche 
Triumph 
286 PC. 


a YS 





are to bob} J dteetectal f 7 


While some computer companies are content offering 
cheap technology and limited support, Arche™offers Quality 
Technology backed by Superior Support. 

The Triumph 286, like all Arche products, is made to exacting 
standards right here in the U.S.A. Since Arche assembles the 
Triumph 286 as a complete system, you're assured that every 
component, as well as the entire system, has passed a rigorous 
series of tests and inspections; including a two day burn-in 
at over 100 degrees—this assures you of the highest quality. 

Arche personal computer systems are backed by a 
knowledgeable, quality dealer group, telephone support, and 
our 2 year warranty, including Hard Drive—the best in the 
entire business. 

Computer publication experts and thousands of users 
nation-wide have recognized the Arche reputation for quality, 
compatibility and performance. Arche systems 
offer a list of standard features others just 
can’t match. You simply can’t go wrong when 
you purchase an Arche system. 





Arche Ti 


Arche, Arche Logo, Thumph 286 are trademarks of Arche Technologes, Inc 


chnologies, Inc., € 





Jorporate Headquarters and Manufacturing, 48881 Kato Road, Fremont, CA 94539 
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Specifications/Arche Triumph 286 _ 
8/12 MHz,0-Wait State «Enhanced 101 Keyboard 


Board. #2 Parallel, 


eben 
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2 Serial Por 
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® Monochrome, Hercules 
#80287 Coprocessor Socket Compatible Adapter 
# Two 8-bit and Three 16/8-bit © 14” HiRes (1,000 line 
Expansion Slots Flat Screen, Amber Monitor 
® Battery Backed Clock @ 150W Power Supply 


Calendar # MS-DOS, GW-BASIC, LIM/EMS 
© 1.2M/360K 5.25" Disk Drive. Complete 512K System $1,395 
2 ¢20K/1.44M 3.5" Floppy ands Complete IMB System $1,895 

Hard Disk Drive Optional : ae: 


Our new TRIUMPH 286 and other 


ARCHE cormputer systems are avail 
able exclusively at authorized 
ARCHE dealers. For the locatior 


all 1-800-422-4674. 


nearest you 
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© Arche Technologies, Ine 1989 








POWER PLAY 


—= 


GET BIG SAVINGS—AND 


Make the move that’s guaranteed 
to increase your PC power: Get 
PC Magazine delivered right to 
your door. 

Only PC Magazine can help you 
make the right PC choices with in- 
depth reviews and data from our 
own PC Labs—where benchmark 
tests really put new products 
through their paces...upgrade 
your expertise with valuable tips 
and tutorials on everything from 
spreadsheets to connectivity... 
stay on top of a rapidly changing 
market with the advice, insights 
and inside lowdown from our 
outspoken columnists...plus 
every issue includes a FREE Util- 
ities Program for you to add 


to your power-user's repertoire. 
Make your power play today. Join 
PC Magazine—and take advantage 
of atruly great deal... 
SPECIAL SAVINGS OFFER! 
Subscribe to PC MAGAZINE today. 
You'll save up to 62% off the annual 
single-copy price—and get your 2 
Utilities Disks—FREE! 
One year (22 issues) only $29.97. 
YOU SAVE 54%! 


Two years (44 issues) only $49.97. 


YOU SAVE 62%! 


For fast service call 


1-800-525-0643 


Savings based on single-copy price of $64 90 
Baste annual subscription price is $44.97. 








NEW! 
POWER-USER’S 


2-DISK UTILITIES 
LIBRARY— 
YOURS FREE! 


Subscribe now and get both 


Volume I and the all-new Vol 
ume II, packed with 78 amazing 
utilities that will speed up your 
keyboard, locate any file or 
string in seconds, add a DOS 
system to an already working 
disk, back up all your data with 
ease and more! Yours FREE 
with your paid subscription! 











LAN'S BEST FRIEND 


r 

Ad anced and SFT NetWare ™@ 
Banyan Vines ™ 

SCO/Xenix 

a | = a 1 3-Com @ 


450AT 
For AT-class computers 


For file-servers/workstations 


The new 600LS UPS 
Pure sine wave output 
Battery replacement 
Interface Kits, inciuding Site wiring diagnos! 
Noveli-compatible boards Load meter B 


"THE COMPLETE POWER PROTECTION SOLUTION" 


APC ALSO OFFERS 

Tired of your power line affecting your bottom line? With an APC 
; 1200VX H | UPS your LAN will run more reliably than ever before, and you'll 

For file-servers, workstations 2 . 
rest easy Knowing your investment is protected by the same UPS 
For file-servers, eae systems used by Federal Express and countless other corpora- 
tions which can't afford a second of downtime. Our units support 
360SX & eee : : : 
For 386SX and XT-class UPS monitoring on all major networks, and we provide the indus- 
computers try's widest selection of UPS to file server interface kits, including 
110SE @ Novell-compatible UPS monitoring boards. Call us for your free 


For Mac SE, 512, SE/30, ‘ 
diskibesinoikeialane APC Power Primer and the name of your nearest dealer. 


PowerChute mp Sy) Sy 


UPS Monitoring software for American Power Conversion 


AppleShare and SCO/Xenix 
350 Columbia St., Peace Dale, RI 02883 1-800-443-4519 FAX (401) 789-3710 
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CONNECTIVITY 





BUILDING WORKGROUP SOLUTIONS 





NOVELL’S NETWARE 


You know all about Novell’s NetWare. 
Odds are your company is using NetWare 
286 already. In fact, you’ve probably been 
waiting since the second quarter of 1989 
for NetWare 386 to be released, while you 
stare longingly at the powerful hardware 
that sits underutilized in your corporate 
suite. Your vigil is finally over, and the re- 
sults are in: NetWare 386 is the rightful in- 
heritor of its predecessor’s networking em- 
pire. 
NetWare’s presence in the PC-based 
network operating system market is an im- 
posing one. Depending on how you con- 
struct the sample group, Novell’s NetWare 
holds between 40 and 60 percent of the 
market, making it the standard for network 
operating systems today. People at both 
3Com and IBM freely admit that they sell 
more of their Ethemet and Token-Ring 
adapter cards to run under NetWare than 
under their own network operating sys- 
tems. For a stiff competitor with an almost 
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by Frank J. Derfler, Jr. 
and M. Keith Thompson 
The king of workgroup 
computing has released 
the first true network 
operating system: 
Novell’s NetWare 386. 
Painless networking 
may soon be on the not- 
so-distant horizon. 


overbearing market share, Novell has sur- 
prisingly few critics. 

Because of NetWare 386’s origin as a 
286 system, its latest version number is a 
little confusing. Version 3.0 is the first re- 
lease of NetWare 386 but the third major 
version of NetWare overall. According to 
Novell, NetWare 286, now in Release 
2.15, will not reach Release 3.0 level. 
Version 3.1 of NetWare 386, which is dis- 
cussed later, is slated for the first quarter of 
1990. 

NetWare 386 and existing NetWare 286 
systems have a lot in common. If you man- 
age a Novell network today, you'll be able 
to install a NetWare 386 server in minutes. 
The management structure remains the 
same, and all the familiar utilities operate 
in the same ways. NetWare 286 and 386 
servers can coexist on the same network, 
and you don’t have to make any changes to 
the existing client workstation software in 
order to give individual users access to 
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both types of NetWare servers. 

The differences are primarily improve- 
ments: easier installation, huge file storage 
capacity, better throughput, and the ability 
to run programs called NetWare Loadable 
Modules (like e-mail gateways and IBM’s 
SNA protocol) on the server instead of on 
separate dedicated networked PCs. Novell 
intends for NLMs to be developed primari- 
ly by third-party vendors. None of these 
are yet available, though Novell has con- 
verted a couple of its own programs for 
current use. 


NEW KID IN TOWN 

Like NetWare 286 before it, NetWare 386 
was designed from the first line of code as 
a network operating system. Competitors 
such as the various versions of Microsoft's 
LAN Manager and Banyan’s VINES are 
add-ons to existing general-purpose multi- 
tasking and multiuser operating systems, 
respectively. That means they aren’t as 
tightly integrated and in practice don’t per- 
form as well as NetWare. 

PC Labs’ hands-on tests show that the 
first release of NetWare 386 is robust and 
full of promise. The data throughput was 
about 20 percent faster than that of 
NetWare 286, and the degradation under 
heavy load was less. But progress doesn’t 
come cheap. Its $7,995 price tag classifies 
NetWare 386 as a high-end product. If you 
need large capacity, you get what you pay 
for. NetWare 386 offers the data storage 
capacity of a minicomputer with faster re- 
sponse and a lower price. 

Today, NetWare 386’s speed, huge 
storage capacity, and minimum degrada- 
tion under heavy loads will make your 
networking life a lot more pleasant. To- 
morrow, it will serve as arich environment 
for the introduction of a new generation of 
server-based applications for the i386 and 
i486. The only caveats are that the internal 
applications leveraging its power are yet to 
be released, and you'll probably want to 
buy alot of expensive top-of-the-line hard- 
ware to act as your NetWare 386 server. 
You’ re not going to spend $7,995 on a net- 
work operating system only to run it on a 
garage-sale 16-MHz 386. 


UTAH ROOTS 

Back in 1982, in a small office by the steel 
plant in Orem, Utah, Ray Norda, Judith 
Clarke, Craig Burton, and programmers 
from a company called Superset figured 
out that PC networking could grow from a 
ho-hum capability to a multibillion-dollar 
industry. At the time, companies in the 
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NETWARE GLOSSARY OF ACRONYMS 


& TERMS 


AFP (AppleTalk File Protocol) 
Apple’s network protocol, used to pro- 
vide access between file servers and cli- 
ents in an AppleShare network. Also 
used by Novell's products for the Mac- 
intosh. 

API (Application Program Inter- 
faces) 

A set of standard software interrupts, 
calls, and data formats used by applica- 
tion programs to start network services. 
For example, applications use APIs to 
call services that transport data across a 
network. 

disk duplexing 

A technique used by System Fault Tol- 
erant NetWare to write data simulta- 
neously to two hard disks using differ- 
ent controllers. 

disk mirroring 

A technique used by System Fault Tol- 
erant NetWare to write data simulta- 
neously to two hard disks using the 
same controller. 

hot fix 

A program that dynamically marks de- 
fective blocks on the hard disk so they 
will not be used. 

iPX (Internet Packet Exchange) 
NetWare’s native transport protocol, 
used to move data between server 
and/or workstation programs running 
on different network nodes. IPX pack- 
ets are not related to packets used in 
Ethernet and similar systems, nor to the 
tokens used in Token-Ring. 

kernel 

The heart of the operating system, con- 
taining the hasic 1/O functions but not 
transport protocols or services. 
multiple name spaces 

The association of several names or 
other file-related pieces of information 
with the same file. This allows renam- 
ing and designating of files for dissimi- 
lar computer systems such as the PC 
and the Mac. 

NCP (NetWare Core Protocol) 

The data format of the requests 
NetWare uses to access files. 

NFS (Sun Microsystems’ Network 
File System) 

The standard Unix file system for mul- 


tivendor environments. 

NLM (NetWare Loadable Modules) 
Applications and drivers that run in the 
server and can be loaded or unloaded on 
the fly. In other networks, such applica- 
tions would require dedicated PCs. 
Named Pipes 

A channel used for communication be- 
tween applications across the network. 
It includes a relatively easy-to-use API, 
providing application programmers 
with a simple way to allow applications 
on different machines to communicate 
over the network. 

ODI (Open Data-Link Interface) 

A standard interface for transport proto- 
cols, allowing them to share a single 
network card without any conflicts. 
OPT (Open Protocol Technology) 
Novell's strategy for complete protocol 
independence. NetWare supports mul- 
tivendor hardware with this approch. 
RPC (Remote Procedure Call) 

A set of software tools designed to as- 
sist developers in creating distributed 
NLM applications. These tools auto- 
matically generate the code for both 
sides of the program (client and server) 
and let the programmer concentrate on 
other portions of the application. 

SFT (System Fault Tolerance) 

The capability to recover from or avoid 
a system crash. Novell uses a Transac- 
tion Tracking System (TTS), disk mir- 
roring, and disk duplexing as its system 
recovery methods. 

STREAMS 

An architecture introduced with Unix 
System V, Release 3.2, that provides 
for flexible and layered communication 
paths between processes (programs) 
and device drivers. Many companies 
market applications and devices that 
can integrate through STREAMS pro- 
tocols. 

SPX (Sequenced Packet Exchange) 
An enhanced set of commands imple- 
mented on top of IPX, allowing more 
functions—one of which is guaranteed 
delivery. 

TTS (Transaction Tracking System) 
A log of all file activity. Includes a sys- 
tematic roll-back of data files. a 
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Lotus?) and all of them are 
backed and supported by the 
world's leading independent 
software company. 

To find out more, call 
1-800-531-5236 (in Canada, 
1-800-663-6904). And think 
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upgrade. 
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most users, 
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NOVELL’ S NETWARE 386: SUMMARY OF FEATURES 
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NetWare 386, Manager, NetWare 286, 
a Version 3.0__ Version 1.1 Version 2.15 
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$7,995 $3,495 $4,995 
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cards bridged ‘ Reports network errors ’ 
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log-ons. <2. f' tet raat Shows names of users logged on! 
Server eonware:® Shows percentage of a 
Number of disks 10 12 35 used 
Additional joperating me None OS/2 (included) None Security 
required ne, a 38:2 2 Rl a age Access to network resources can | 
Supports disk caching : a a determined by membership in a gt 
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"> RAM available for applications... §56K 520K to 589K» 540K re 
RAM available with NetBIOS 516K 520K to 565K.’ 516K Scio ico 
ae een een a a mathe! a: Access can be granted via level 
File system limits Access can be controlled by time. 
, Concurrent open files per server . 100,000 8,000 1,000, and date 
Volumes per server .f.°- 32 26 32 USER a 
Physical drives per volume 32. 1 1 E-mail servica ae, 
Physical drives per server 1,024 12 32 Store-and-forward e-mail alent 
Allows files to span muttipte drives @ Qa Qa Can attach binary files to message 
Maximum volume size 32TB 4GB 255MB Printing 
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imum storage ° User can modify print queue 
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networking business were mainly interest- 
ed in selling hard disk drives, but the mis- 
sion of the company they founded was to 
market an operating system with good fea- 
tures and performance, and to do every- 
thing possible to create the environment it 
needs to run. 

Over the years, that strategy has re- 
mained consistent; no matter how much 
pressure has been put on Novell to tum a 
quick profit, President Norda has kept his 
company’s focus on the bigger goals of 
providing software, systems tools, and 
support. Instead of using the IBM- inspired 
strategy of ‘‘account control,’’ Novell has 
gone to great lengths to build outside sup- 
port and even to stimulate competition. It 
even entered the hardware market several 
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times to develop new products or to drive 
down prices. 

NetWare 386, Version 3.0, is the sev- 
enth revision of a product that services 
4,000,000 people on 400,000 LANs. It’s a 
product family with a habit of setting mile- 
stones. Novell was the first company to in- 
troduce a network operating system for 
true file sharing, as opposed to simply 
writing private unshared files to a shared 
platter on a hard disk. Novell led the way 
to hardware independence by providing 
NetWare with the ability to run on 30 dif- 
ferent brands of networks and 100 differ- 
ent network adapters by means of a proto- 
col-independent architecture for all 
NetWare services: Open Protocol Tech- 
nology (OPT). 


Novell has always been a company that 
sets goals, and over time it has accumulat- 
ed a good track record for meeting them. 
That is important to keep in mind, because 
a lot of the appeal of NetWare 386 comes 
from the promises that Novell makes about 
releasing future add-in products for 
NetWare 386. 


NETWARE UNRAVELED 

A true 32-bit network operating system, 
NetWare 386 is designed for use with the 
i386 and i486 processors. While it oper- 
ates both processors in their protected 
modes, NetWare 386 takes further advan- 
tage of the advanced features of the i486 by 
executing longer instructions (more com- 
mands per CPU cycle) than NetWare 286 


3+Open LAN 
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does. Two other PC-oriented network op- 
erating systems, Banyan’s VINES and 
DSC Communications’ NEXOS, also op- 
erate the 386 processor in its protected 
mode. NEXOS has a built-in data manage- 
ment capability that gives it very fast per- 
formance in certain applications, and 
VINES has powerful communications ca- 
pabilities, but neither product has a 486 ca- 
pability, and neither enjoys the wide sup- 
port of NetWare. 

The product that logically should be the 
strongest challenger to NetWare’s market 
dominance, Microsoft’s OS/2-based LAN 
Manager, has made a very small impres- 
sion on the market and continues to receive 
the cold shoulder from buyers. Powerful 
companies like 3Com, IBM, DEC, and 





DCA either are marketing or will market 
LAN Manager products, and together 
these pose a strong potential threat to 
NetWare’s market share. But the first 32- 
bit release of OS/2 is only partially 32-bit, 
because a conversion layer is needed for 
translating from 16- to 32-bit and then 
back for some functions. So unless some 
special changes are made to OS/2 running 
in LAN Manager servers, it still won’t be 
as technically sophisticated as Novell’s 
NetWare 386. 


THE SYSTEM YOU WON'T OUTGROW 
Many of us can remember the days when 
we thought a 20MB hard disk would al- 
ways handle all of our storage require- 
ments—and then we discovered how fast a 
hard drive fills up. Although it is tough to 
predict the computer requirements of the 
future, it’s unlikely that you’ll outrun 
NetWare 386’s disk storage capabilities 
anytime soon. 

Novell moved into the minicomputer 
arena with its new file system. The file sys- 
tem in NetWare 386 keeps all its old tricks 
of elevator seeking, I/O queuing, and disk 
caching—similar to features that competi- 
tors such as LAN Manager offer, but better 
implemented in NetWare because of its 
unique status as a true network operating- 
system. 

On top of that, NetWare 386 adds huge 
capacity. Sporting a maximum disk space 
of 32 terabytes (1TB = 1,000,000 mega- 
bytes), NetWare 386 is able to handle the 
data load of even the largest companies. 
Volumes can span multiple disk drives, 
and files can grow as large as 4 gigabytes 
(1GB = 1,000 MB). That means you can 


This directory 
listing shows 
NetWare 386's 
“multiple name 
space” capability. 
The first part 
displays the 
Macintosh files with 
a short DOS name. 
An Extended 
Directory List 
command with the 
“|mac” parameter 
details the full 
Macintosh fite 
information below. 


spread a single data file across several hard 
disks and your application will never know 
the difference. 

Gone are NetWare 286’s 100-user and 
1,000-open-file restrictions. NetWare 386 
allows each server to have up to 250 users 
and 100,000 open files. If a rare applica- 
tion requires 100 simultaneously open files 
(for example, multiple data tables, index- 
es, help files, and drivers), NetWare 286 is 
limited to giving 10 users simultaneous ac- 
cess to that application. Under NetWare 
386, 250 users can run a 100-open-file pro- 
gram with capacity to spare. And Novell 
has made provisions for adding more users 
in subsequent releases. 
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NetWare 386, Version 3.0 

Novell Inc., 122 East 1700 South, Provo, UT 
84606, (800) 833-7693, (801) 379-5900. 

Ust Price: $7,995 (256-user version). 
Requires: 2MB RAM, 386 processor, DOS 3.0 
or later. 
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3+Open LAN Manager, Version 1.1 

3Com Corp., 3165 Kifer Rd., Santa Clara, CA 
$5052; (408) 562-6400. 

Lint Price: $3,495 (uniimited-user version). 
Requires: 80286 or 1396 processor; 4MB RAM, 
or 2.5MB per OS/2 workstaton, or 640K per DOS: 
workstation; OS’2 (included for server, required 
for OS/2 workstatons): DOS 3.1 or tater. 
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MARKET ANALYSIS 


Plan Analysis 

Define Objectives 

Arrange Resourc 

Scope Group of projects 

Backup before Autoschedule? Yes 
Include resource constraints? Yes 


Conduct Intervis 
Interview Corp 
Interview Opers 
Interview Marketing 
Consolidate Findings 


Fast Date? 


You could spend days trying to calculate your ideal project 
schedule. Or, you could let Project Workbench® Release 3.05 
do it for you in seconds. 


Offering much more than lightning-fast speed, the Project Workbench 
system is a complete project management toolkit that takes you from 


and beyond. 

Fast, full-featured and 
easy to use, InfoWorld 
rated our speed and docu- 
mentation "Excellent." 
They applauded features 
like interactive resource 
histograms and calendars, 
online actuals capture 
worksheet and context- 
sensitive Help. 

Add a seamless interface with Excelerator® for CASE applications and 
the new Project Graphics™ system for presentation-quality timescaled 
Gantt Charts and CPM Networks—and you have the most complete 
micro-based project management system available today. 


preliminary plan through management reports. . . 


FREE DEMO DISK-Call (212) 219-8945 
or call your local dealer 


Wawwominen 


©1989 Applied Business Technology Corporation #361 Broadway, New York, NY 10013 
Hardware Requirements IBM PC, XT, AT, PS/2 or compatible, IBM 3270 PC, DEC VAXmate 
Project Workbench is a registered trademark and Project Graphics and the ABT logo are trademarks of Appted 
Business Technology Corporation. Excelerator is a registered rademark of Index Technology Corporation 
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ie BENCHMARK TESTS: 
Pt NOVELL’S NETWARE 386 


3 
NetWare 386 is the fastest 
network operating system 
you Can buy today, with 
maximum throughput 
figures over 50 percent 
better than what you got 
under NetWare 286. Novell's 
supremacy is hardly 
assured, however, since 
3Com’s new version of LAN 
Manager running on its new 
3S/500 server Is only a few 
percentage points behind. 


The Network Throughput Under Load test 
loads network cards, media, and access 
Protocols but places a small load on the 
server. While the ttmed station transfers 
files, load stations read and write 1-byte 
data files, creating a mgh volume of data 
packets and increased activity on the 
network, 


The Hard Disk Access Load test heavily 
loads the hard disk and disk-caching 
system. Each load station randomly 
accesses its own 100K data file using 1K 
records while the timed station transfers 
files. This procedure tests how well the 
software handles the dnve and the speed of 


the disk subsystem. 


In the Database Load test, all stations 
share s 4MB data file and its index fila 
during reading, locking, and writing tasks 
while the timed station transfers files. This 
test reflects the record-locking support of 
the aystem and the way it handles a number . 
of random, simultaneoua accesses toa /.. > 
common file. 2 el oer 


These three tests each report the 
throughput recorded during the 
performance of a standardized task 
on the network, Each load station . 
operates at a rate many times that 
of a PC in a typical heavy-use 


While loading the network 


"with specific programs for each test, 


we run a general test program a 
performing a sequential create,a - 

sequential read, a sequential write, a 
random read, and a rankioen write of'a 


systematically rotate 
among 16K, 4K, and 512 bytes, - 
Usually a 1MB file is used, but this 
size may be adjusted for tires | 
fast or slow networks. -’ 


CONTINUES 
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* Kilobits per second. CONTINUES 
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pan =BENCHMARK TESTS: COMPOSITE VIEWS 


NETWORK THROUGHPUT UNDER LOAD: 
{Taller bars represent better performance) 












According to our tests, NetWare 386 provides better throughput than any other 
LAN server software available at the time of the test. The large disk cache on 
the server showed a very high effective hit rate, although the load stations 
each randomly accessed and indexed files of over 4MB in the Database Load 
test. It is very unlikely that a properly managed NetWare 386 server will ever 

_ be brought to its knees by application program requests. These tests did not, 
however, measure what effect running NetWare Loadable Modules might have 


on file server performance. 


We ran NetWare 386, Version 3.0, on an IBM PS/2 Model 80 with 7MB 
of RAM, Noveil’s 32-bit NE/2-32 Ethemet adapter, and fast Core hard 
disks. The load stations were a mix of 386- and 286-based computers 


running at a minimum of 10 megahertz. 


NetWare 286, Version 2.15, was run on a Core 386T Server with 7MB 
of RAM, Core hard disks, and a 3Com 3C505 Ethernet adapter. 

3Com's 3+Open LAN Manager, Version 1.1, ran ona 3Com 3Server/ 
500 with 8MB of RAM and an internal EtherLink adapter. 

The workstations used 8-bit Gateway Ethemet adapters for 
the Novell tests and 3Com 3C503 boards with 3+Open LAN 


Manager. 


HARD DISK ACCESS LOAD: 
(Taller bars represent better performance) 
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VOLATILE NLMs 

The beauty of NetWare Loadable Modules 
is their ability to allow the powerful server 
to replace the dedicated network machines 
you must use today to house SNA gate- 
ways, electronic mail gateways, and com- 
munications servers. In the future, they 
will even let you house things like drivers 
for Micro Channel cards and products for 
network management, security, and work- 
group productivity. Once a decent set of 
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NLMs are developed, they'll really set 
NetWare 386 apart from the pack. Similar 
applications have been developed for com- 
peting systems, but they are not as tightly 
integrated as NetWare’s NLMs will be. 
The reason, once again, is that competing 
versions run on multitasking systems rath- 
er than true network operating systems like 
NetWare. 

NLMs do have one major drawback: 
they run with and in the same machine as 
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Relative Throughput 
(NetWare 386, Version 3.0 = 100} 


ENDS 


the file server software. If the file server 
hardware malfunctions, you lose all the 
functions in it. By contrast, in most current 
NetWare configurations, where a comput- 
er other than the file server is the SNA 
gateway, if the file server goes down you 
can still use the gateway and some other 
services operating on separate machines 
on the network. 

The only NLMs currently available are 
those converted by Novell: the familiar 
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G/Ethernet Micro Channel adapter 


hree high performance Ethernet adapters Gateway also offers NetWare, as well as a full line 
for NetWare that strictly comply with the of Ethernet accessories. You get the complete 
IEEE 802.3 networking standard. So you Ethernet LAN solution from a single source. 
get both the highest performing LAN* oe And best of all, when you choose Gateway’s 
and the Ethernet standard. ee eee G/Ethernet, you get the product 
Gateway’s G/Ethernet is available - quality, reliability, and technical support 
today in 8-bit PC, 16-bit AT, and Micro 1° 2. that have made us one of the leading net- 
cpa ear ead ad By oe a = ' working companies, year in and year out. 
u have s, XTs, ATs, any of t = y 
PS/2s, or compatibles, you can Cathet on *Call today to get your FREE copy of the 
them together with G/Ethernet adapters in G/Ethernet performance benchmark report. 
any combination to build the fastest Ethernet 1-800-367-6555 
LAN possible. 


(714) 553-1555 in California 


G/Ethernet features special communications cit MeoNREAUERE Cee 


and queueing software to maximize your data 
access. It also has four times the on-board memory Oateway 
compared to most other Ethernets. So heavy data @ communications, inc. 

traffic, like spreadsheet or database applications 
between PCs on the LAN, won’t slow you down. 2941 Alton Ave @ Irvine, CA 92714 


ee catroenn Caren ee enna: Inc. All other trademarks are of their 
respective manufacturers. Copynght © 1988, Gateway Communications, Inc. All nghts reserved 


utilities MONITOR and FCONSOLE, the 
print server from NetWare 286, and 
Btrieve software. Novell plans to provide 
other NLMs with release 3.1, however, in- 
cluding a variation of FCONSOLE, pro- 
viding an authorized workstation with con- 
trol of the server’s screen and console. 
Version 3.1 will also include an NLM for 
Version 2.0 of the AppleTalk Filing Proto- 
col (AFP) so that Macs can directly use the 
NetWare server. Since both NetWare 386 
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3.1 and AFP 2.0 use the Unix STREAMS 
architecture, the data exchange won't use 
midlevel translation like the present Novell 
service for Macs. 

To spur third-party development ef- 
forts, Novell is releasing Programmers 
Workbench, which has software tools, 
technical documentation, and a pre- 
release copy of NetWare 386, Version 3.1. 
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PROGRAMMING FOR NETWARE 386 

Besides providing vendors with what they 
need to write NLMs, the Programmers 
Workbench includes all the tools necessary 
to create distributed applications for 
NetWare 386. The C Network Compiler 
comes complete with the 286 Watcom C 
Compiler and Linker, aC graphics library, 
the Btrieve library, the Express C editor, 
the NetWare API Library, and a window- 
ing debugger. Programmers can use these 
tools to create DOS- and OS/2-based 
workstation front ends for accessing the 
server applications. For creating NLMs, 
Novell provides the C Network Compi- 
ler/386. It has all the same functions as the 
regular compiler but is specific to the i386 
and NLMs. Along with these compiler 
packages Novell includes NetWare Re- 


Programmers 
Workbench includes 
software tools, 
technical documen- 


tation, anda 


prerelease of 
NetWare 386 3.1. 





mote Procedural Calls for NetWare 386 
and the NetWare STREAMS specifica- 
tion. 

Another feature of the programmers’ 
tools is the NLMs’ ability to access the ker- 
nel of NetWare 386 if necessary. This is a 
terrific capability for programmers, but it’s 
akin to giving a lunatic a razor and telling 
him to keep it away from his neck. Keep in 
mind that if the NLM crashes, it could po- 
tentially bring down that file server. But a 
lot of applications need to get that deep 
into the operating system in order to per- 
form, making the ability to take that risk an 
interesting move on Novell’s part. 

Because of this access to the kemel, a 
book called The NetWare Theory of Oper- 
ations is included with the Programmers 
Workbench. This volume provides wam- 
ings to developers about actions inside the 
kernel that could bring down the server. To 
provide additional guidance, Novell also 
holds classes for NLM system developers. 
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NEXOS 386 beat NetWare® in oper- 
ating system benchmark tests per- 
formed and guaranteed by the 
Lanquest Group, an independent test 
lab for the LAN industry. The results 
reveal the truth about NEXOS’ supe- 
tior performance over NetWare. In 
fact, NEXOS proves to be as much as 
SIX TIMES FASTER THAN NetWare. 
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THE REAL COST: HARDWARE 

If you think the price of NetWare 386 is 
high, wait until you add up the cost of the 
hardware necessary to run it. One of No- 
vell’s priorities is performance, so the 
company recommends running its system 
on an IBM PS/2 Model 70 or Model 80 or a 
Compaq Deskpro 386/33 for the best re- 
sponse time. The applications Novell fore- 
sees operate best if the network interface 
cards have a 32-bit path to the data bus, 
making the software a perfect match for 
EISA-bus machines—that is, when the 
hardware becomes available. If you add 
the cost of the 6MB to 8MB of RAM need- 
ed for efficient operation of NetWare 386, 
as well as two massive disk drives to take 
advantage of the high dual-drive storage 
capacity and SFT features, your hardware 
cost skyrockets to over $25,000. 

As for today’s hardware purchases, 
NetWare 386 currently supports only a few 
LAN adapters in the server. Still, the initial 
selection is wide enough to let you connect 
all existing mainstream networks toa Ver- 
sion 3.0 server. Until more drivers become 
available, you will be limited to using 
cards like Novell’s NE/2 and IBM's 
Token-Ring in a Micro Channel server, or 
Novell’s NE-1000 and IBM’s Token-Ring 
in an AT-bus machine. 


PLUG AND PLAY 
Installing NetWare 286 was such an im- 
possible task that it was elevated to an art 
form. Value-added resellers boasted of 
their installation skills like old-time sea- 
men asserting their superiority at climbing 
halyards during a storm. The process en- 
tails making selections from a bewildering 
set of menus and options and then using 
Novell’s utilities to link software modules 
and compile the operating system. You 
can make certain kinds of changes to the 
configuration at the server, but you must 
completely regenerate and reinstall the 
software for other types of changes. 
NetWare 386 suffers from none of these 
inconveniences. To bring the server to life, 
the system administrator needs to know 
what type of network card and what type of 
hard disk are installed. That’s it. We in- 
Stalled the operating system and had users 
logged on in less than 20 minutes, not 
counting the time necessary for preparing 
the hard disk. This is a far cry from the sev- 
eral hours needed to bring up a NetWare 
286 server. Novell would do well to apply 
the same effort to simplifying the genera- 
tion of the NetWare shell software for 
workstations. You still must use the time- 
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consuming select-and-compile routine for 
network shells. 

NetWare 286 and NetWare 386 differ in 
the way the server boots from the hard 
disk. NetWare 286 boots from the 
NetWare partition on the hard disk, where- 
as NetWare 386 boots from a DOS parti- 
tion (or floppy) and then runs the SER- 
VER.EXE program, which accesses the 
NetWare partition. Since NetWare 386 
cannot boot from the NetWare partition, 
Novell recommends creating a 1MB DOS 
partition for booting. This loads the net- 
work operating system approximately ten 
times as fast as the old ‘‘cold boot loaders” 
familiar to Novell system managers. 


Installing NetWare 


386 is far easier than 
installing 286. The 


system administrator 
must know what type 
of network card and 
hard disk are installed. 


Some of the early Intel 1386s made in 
1986 and 1987 can’t correctly multiply 32 
bits of data at a time. So as a safeguard, 
NetWare 386 attempts a 32-bit multiply 
during installation. If your system fails the 
test, you receive an error message and 
must obtain an i386 that is operating prop- 
erly. 


MIGRATION EASE 

The good news is that you can upgrade 
from NetWare 286 to NetWare 386 on the 
same server and keep all of your user IDs, 
privileges, and other management infor- 
mation. The bad news is that somehow 
you have to save and restore all program, 
bindery, and data files. 

The process of upgrading from a 
NetWare 286 server should be easy—un- 
less you have a ESDI hard disk and con- 
troller, as many modern servers do. Unfor- 
tunately, the ESDI disk driver in NetWare 
286 has a bug that erroneously reports an 
extra cylinder on the drive during an up- 





grade to NetWare 386. When NetWare 
386 tries to access the nonexistent cylin- 
der, it becomes confused and exits. The 
only solution is using the Novell utilities to 
do a new low-level format of the hard disk. 
This obstacle was fixed in NetWare 286 
packages that are currently on the shelves, 
but owners of older NetWare are out of 
luck. 

If you have extra hard disk space avail- 
able on another server or tape backup, you 
can copy the files on the system you want 
to upgrade. After installing NetWare 386, 
tun the Upgrade program. It converts all of 
your NetWare 286 system information, in- 
cluding passwords, user rights, and map- 
pings, to the new format. 


WHAT'S NEW 
Aside from its ability to use NLMs, the 
single most innovative feature of NetWare 
386 is Dynamic Resource Configuration. 
Both the system administrator and the us- 
ers benefit from this artificial intelli- 
gence-type feature. NetWare 286 required 
the system manager to allocate specific 
amounts of memory for directory cachin 
and routing buffers. The server had to! 
taken down and nun through a series 
customization menus whenever new ap) 
cations or users were added. W; 
NetWare 386, not only can these valu 
changed with the server up, the softwz 
self determines what the optimum v 
should be and corrects them on the | 
few other new or enhanced feai 
also of interest. 
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ent operating systems. For 
Microsoft Excel file used by » 
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crypting passwords on the server, Novell 
now encrypts them on the wire, preventing 
network analyzers—like Network Gener- 
al’s Sniffer—from reading what the work- 
Station sends to the server. 

The new NLM versions of the Print 
Server and Btrieve provide some new 
benefits. The print server now supports 
printers attached to local workstations. It 
can manage up to 16 printers on the net- 
work. This flexibility lets organizations do 
high-volume printing at more-convenient, 
more-secure locations. But remember that 
several third-party companies offer utili- 
ties that give similar capabilities to 
NetWare 286, so distributed printing isn’t 
sufficient reason to upgrade to the 386 fla- 
vor of NetWare. In its new NLM incarna- 
tion, the familiar Brrieve software, No- 
vell’s key-indexed record manager, is the 
back-end processor for the new client/ 
server computing model. It is optimized 
for the i386. 

Since NetWare 386 is an open environ- 
ment, a smart employee could write an 
NLM that would dig up all the security in- 
formation associated with the server. Rec- 
ognizing this possibility, Novell includes 
the Secure Console option, restricting any- 


The NLM version of 
the Print Server now 


supports printers 
attached to local 
workstations. 





one but the system administrator from add- 
ing NLMs or server applications. 

Another feature making the system 
manager’s life simpler is the new Work- 
group Manager classification. As the name 
implies, this person has supervisory privi- 
leges over the users assigned to his or her 
workgroup. 

We stressed the value of Message Han- 
dling Services (MHS) in ‘‘LAN E-Mail: 
Spreading the Network News” in the Sep- 
tember 26, 1989, issue of PC Magazine. 
The multitasking feature of NetWare 386 


gives MHS the ability to become an NLM 
in the server, thereby saving a PC on the 
network that would otherwise have to be 
dedicated as an MHS server. ‘Since the 
MHS files are kept on the central file serv- 
er, adding the MHS NLM to the server en- 
hances performance, reduces the network 
traffic, and doesn’t affect reliability. 

Some 3.0 additions, such as encrypted 
transmission of passwords and significant- 
ly improved printer sharing, will be wel- 
comed by users with certain kinds of in- 
stallations and ignored by many others. 


THE TORTOISE AND THE HARE? 

Even though it’s ahead in the race for mar- 
ket share of the PC-based LAN software 
market, Novell must hear footsteps in the 
grass behind it. Microsoft and a band of 
huge and merely large companies are try- 
ing to beat the folks from Utah on their 
own LAN turf. 

Microsoft's OS/2 operating system 
achieves multitasking and therefore is in- 
herently a better basis for a server than 
DOS is. For this reason, Microsoft re- 
leased LAN Manager, anOEM application 
for OS/2, in early 1989. The program will 
be packaged and sold by major companies 
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(including IBM, HP, NCR, DEC, DCA, 
and 3Com) who want reliable LAN server 
software with guaranteed compatibility. 

LAN Manager provides full file and 
print server services for MS-DOS and 
OS/2 client workstations on Ethernet, To- 
ken-Ring, and other network systems. 
Like NetWare 386, it can handle gigabyte- 
size files and heavy traffic loads. The first 
release of 3+Open LAN Manager includ- 
ed a special version of OS/2 with disk 
caching and sophisticated file handling ca- 
pabilities. 

3Com codeveloped LAN Manager with 
Microsoft and its version of the product, 
called 3+ Open LAN Manager, is the most 
advanced available. (See ‘Building 


Our benchmark test 


results show thata 
3Server/500 loaded 


with 3+ Open provides 


significantly better 
response than 
NetWare 286. 





Workgroup Solutions: 3Com’s 3+Open 
LAN Manager,’ February 28, 1989.) 

In September 1989, too late for a com- 
plete comparison with NetWare 386 in this 
review, 3Com released Version 1.! of 
3+Open. We were, however, able to pro- 
vide features-table and benchmark-test re- 
sults from a fast run of this product just be- 
fore we sent this issue into the production 
process. 

3Com has enhanced its new version of 
LAN Manager with features that include 
the ability to use different communications 
protocols on demand, a client/server sys- 
tem for database and other applications, 
support for the Named Pipes transport lay- 
er protocol, and menus meeting the IBM 
SAA standards. The multitasking capabili- 
ties of OS/2 give LAN Manager the same 
ability to run server-based applications that 
NetWare gains with NLMs. 

Additionally, 3Com released a new 
server specifically designed for LAN Man- 
ager, the 3Server/500. Our benchmark test 
results show that a 3Server/500 loaded 
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with 3+ Open provides significantly better 
response than NetWare 286. Under some 
load conditions, 3Com’s hardware-and- 
software combination package comes 
within a few bits per second of the through- 
put we achieved with a carefully groomed 
NetWare 386 server. 

All the 3+ Open workstations and serv- 
ers use NetBIOS as their foundation proto- 


col interface for communication between 
stations across the network. (NetWare sup- 
ports NetBIOS at the workstation level.) 
The Demand Protocol Architecture (DPA) 
feature allows any station to load protocols 
for TCP/IP, DECnet, SNA, or OSI nodes, 
to exchange data in the appropriate manner 
with hosts or stations using the new proto- 
col, and then to unload the protocol with- 
out rebooting the workstation. This is done 
without losing the 3+ Open NetBIOS con- 
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nection. A system administrator can auto- 
mate the whole process from a batch file 
and make a wide range of connection alter- 
natives available to relatively unsophisti- 
cated users without tying up a lot of avail- 
able RAM. 

Lotus, Ashton-Tate, Oracle, and 
Microsoft have demonstrated or released 
applications that use 3Com’s client/server 
system. The client/server system is a con- 
cept similar to Novell’s NLMs. In both ar- 
chitectures, applications that otherwise 
would run on workstations run efficiently 
on the server. If an application such as a 
DBMS needs a lot of data from the file 


Lotus, Ashton-Tate, 
fol eTel-Me-laleMiulreacerseyit 
have demonstrated 
applications that use 
3Com’s client/server 


system, which is 


similar to Novell’s 
NLMs. 


| 


server, then it makes sense to locate it in 
the file server and reduce the traffic on the 
network. 

Novell uses the NLMs for a wide vari- 
ety of tasks, and it hopes for innovative 
uses of server-based applications beyond 
the functions of a database server. 3Com is 
initially focusing on database-server appli- 
cations. 

In a database-server system, software 
in the workstation sends requests for spe- 
cific data or reports to companion software 
Tunning in the file server. The server-resi- 
dent software takes care of the indexing, 
sorting, and other file-handling tasks that 
today are done by funneling big files down 
the network cable to the workstation for 
processing. 

3Com bundles the latest version of 
3+Open LAN Manager, including the 
CSS capabilities, with the 3Server/500 and 
a 3Com 3Station/2E diskless workstation, 
the package is priced at $21,495. Unbun- 
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dled, it’s less costly than the NetWare 386 
package: $3,495 for the unlimited-user ver- 
sion. 

If the collection of companies that make 
up the LAN Manager colossus move their 
bulk in step, they will crush a path through 
the market. 3Com’s latest release seems to 
be trumpeting the charge. But meanwhile, 
NetWare just keeps racing ahead of the 
pack and racking up market share, with no 
sign of rest. 


3.1 PREVIEWED 
With NetWare 386, Version 3.0, as the 
foundation for development, Novell will 


be providing many enhancements with 
Version 3.1, expected in the first quarter of 


NetWare 386 tries to 
be everything users 
Tale B-Jeye) iter] t(ot) 
developers could ask 
for. It provides 


tools for creating 


next-generation apps. 





1990. While it’s true that 3.1 is being re- 
leased practically on the heels of 3.0, it’s 
not necessarily advisable to wait. If you 
need over 100 log-ins, speed, and high ca- 
pacity now, it’s just as well to buy 3.0 and 
upgrade later. 

Version 3.1 of NetWare 386 adds two 
security enhancements: security auditing 
and encrypted backups. A security audit- 
ing function will keep a nonmodifiable au- 
dit trail of all security changes c :curring on 
that server. The phrase ‘‘encrypted back- 
ups’’ means that whenever server backups 
are performed over the network, the data is 
sent and stored in encrypted form. When 
restored, the data is unencrypted only 
when it gets back to the server. 

Since Novell is now competing with 
minicomputer vendors, the issue of net- 
work management has become very im- 
portant. Management agents are tracking 
mechanisms built into critical areas of the 
operating system. These management 
agents keep track of server statistics and 
monitor specific server functions. When 
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certain predefined situations occur, the 
system manager is notified immediately . 


THE NETWARE CUSTOMER 

Because NetWare 386 is a fully integrated 
operating system instead of an application 
running on top of an operating system, it 
differs significantly from applications run- 
ning under Unix and OS/2. The overall de- 
sign goal for NetWare 386 is to provide the 
perfect server environment for networked 
applications. 

NetWare 386 tries to be everything us- 
ers and application developers could ask 
for in a network OS. For the users, the file 
system is fast, reliable, and spacious. Sys- 
tem maintenance is simple, and the OS is 
expandable in terms of both the number of 
users and future hardware. It also provides 
programmers with the platform and all the 
tools for creating next-generation server 
applications. 

The first organizations to purchase 
NetWare 386 will be those needing more 
than 250MB of file space, 100 simulta- 
neous log-ins, or 1,000 open files. There 
are other good reasons for buying the sys- 
tem now, before NetWare 386-specific 
applications are written. Increased 
throughput, ease of installation, worksta- 
tion printing, and reduced system mainte- 
nance time are nothing to sneeze at. But at 
$7,995 for the software, plus a significant 
investment in hardware, many companies 
that want these benefits will have trouble 
justifying the cost. 

The main reason for OS/2’s slow 
growth is the lack of killer applications. 
Novell seems well on the way toward 
avoiding this trap by stimulating the devel- 
opment of applications that will enhance 
the value of NetWare 386. The quality of 
the NLMs will in large part determine 
whether NetWare 386 will fly or falter. 

Novell is one of the today’s most in- 
triguing companies. Stimulating innova- 
tion in the area of workgroup computing, 
Novell instills the kind of confidence that 
makes even skittish brand specifiers com- 
fortable. And once those impatient execu- 
tives see NetWare 386, Version 3.1, they 
might even be willing to forget about 
NetWare 386’s late release. a 


Frank J. Derfler, Jr., is workgroup sys- 
tems editor of PC Magazine. M. Keith 
Thompson is a product developer and con- 
sultant and a frequent contributor to PC 
Magazine. 
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boost sales of your inventory, 
while earning additional profits. 


Plus—we make it easy for you to 

et the maximum profit from our 
ine. You get guaranteed profits 
of up to 40% off the cover price 
of each magazine. Free in-store 
sales aids. A toll-free HELP line. 
And much, much more! 


So fallow the leader to big 
profits! To stock the magazines 
that move your stock, call 


1-800-435-5003 


Or write: Frank Manziano, 
Direct Sales Manager, Ziff-Davis 
Publishing, One Park Avenue, 
5th Floor, New York, NY 10016. 





your wildest dreams, if you 
Jou do absolutely anything 

you wanted with your data 
files, what would you do? 


You'd organize them, of course. 


them, too. 
From time to time you'd prob- 





ably need to look for them. 

But most of the time, you'd 
just want to look a¢ them—or 
through them—instantly. 

You might even want to send 
them electronically to some- 
one else so they could examine 
them, too. 

Or transfer them to your lap- 
top so you could play with them 
at home. Or away from home. 

Naturally, you'd want to be 


able to do all of these things with- 


out having to do much of 


=NORTON 
COMMANDER 


VERSION 3.0 


Maybe pull down a menu, hit — ience for MS/DOS users’ 
a couple of keys or nudge your They called Version 2.0“a near- 
mouse every so often. fe DOS shell : ae te 
cas sic est... recommen r 
Somme see vilid. users, regardless of expertise? 
Well, stop dreaming. Because the We cant wait to see what the 
new Norton Com- critics will say about 
Mander" has arrived our latest version. 
and its better than any- MCI “ a neither should 
thing else you can use 
to ieee with DOS. ome flats ma cm ‘Now you see it. 
t, the new roles to. 
Norton Commander is “ital wit ero Repetp Paley 
so good, its even better , The new Norton Com- 
than the old Norton Commander. mander combines all the func- 
Which is pretty remarkable, _ tions ofa hard disk manager with 
considering that /yfoWorld called all the features you need to sup- 
the original version “tops in its port and enhance the DOS com- 
class...a new level of conven- mand line. 


InfoWorld thought the world of Version 20: 


me The new Norton Commander is even 
Bt r betier—and even easier to learn and use. 
» me 





Your wish is our 
Commander. 


Yet its flexible enough to ad- 
just totally to your particular style 
of working—even get out of your 
way entirely when you dont 
need to see it. 

But since it can do so many 
things for you, you'll probably be 
seeing a lot of it. 

Like those times when you 
want to browse 
through the 


contents of = Cire 








patience—to 
load and run the 
applications that created 
the files in the first place. 
Thanks to our ingenious File 
Viewers, all you have to do now is 
point to the filename and shoot. 
i Presto. You're eyeballing your 


ata. 
Fire again and you've launched 


the application. 

In fact, a couple of keystrokes 
—or mousestrokes, if you pre- 
fer—is all it takes to perform the 
full range of file management 
functions. 

Or, for that matter, to call up a 
tree view of your directories, a 
list of your last 15 commands, or 
a menu of your favorite programs 

and routines. 
What could be 
$ easier? Faster? 
More efficient? _ 
y nothing 
we've heard of. 


Want lo see whats in your files without 
i application? With our 


f supports most leading business 
applications. 


Neither rain, nor sleet, 
nor snow, nor dark of night. 


Speaking of things you haven't 
heard of before, imagine using 

a DOS manager to automatically 
send and receive messages via 
MCT’ Mail. 

Dream on, right? 

Wrong. Our new Commander 
Mail” lets you instantly exchange 
files, faxes, telexes and E-Mail 
with any MCI Mail subscriber— 
in Milwaukee, in Outer Mongolia, 
even in Marketing. Without hav- 
ing to laboriously load and run 


one of those tiresome commu- 
nications programs. 

Who knows, you ae 
may actually get L ! 
some mileage out 
of your modem for - 





of your laptop PC. 
Norton Commander ape 
orton Commander = 

adapts to your lap- —s. 

tops LCD display characteristics. 
And ournew Commander Link” 

lets you transfer files from desk- 

top to laptop—and back—quickly 

and easily." 
So before 


| a aes | 


a 


DOS the 
hard way, see your favorite soft- 
ware dealer. 

If you haven't got a favorite 
software dealer, call us right away 
at 1800)365-1010. 

And order us around. 


Peter Nortun- 


COMPUTING 


Designed for the IBM PS/2 and PC families and 100% compatibles. © 1989 Peter Norton Computing, Inc., 100 Wilshire Blvd., 9th Floor, Santa Monica, CA 90401-1104. 
Alli 


rights reserved. All trademarks are acknowledged. *Requires a serial cable. Coupon offer for cable is included with package. 
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LAWN and OCI are tademarks of O'Neill Communications. Inc. 


INTRODUCING THE ONLY 
COMPUTER NETWORK THAT TAKES AS MUCH 
TIME TO ASSEMBLE AS AN AIRPLANE. 


Surprised? 

Most people are. Because other network 
systems take days to assemble. To say nothing 
of all the training time necessary, the disrup- 


tion of the work process, and installation costs. 


Fortunately LAWN,” the Local Area Wireless 
Network, is different. 

You see, unlike other networks, it's wireless. 
That’s because it works on advanced radio 
technology. 

So it’s not only easy to link your computers, 
printers, modems and other peripherals. It's 
also easy to unlink them. Which » | 
means you can move and expand om 
them without any bother at all. 


one box. Open it and eh just plug the LAWN’s 
cable into the back of your computer and load 
the software into the front of it. 

Then simply read the on-screen commands 
from our software and in minutes you'll be 
using LAWN for electronic mail, peripheral 
sharing and file transfers. 

It works with just about anything you've al- 


ready got. PCs. Laptops. Modems. And printers. 


So call OCI;"the originator of this wireless 
network, at 1-800-OCI-LAWN (624-5296) 
ora computer dealer near you for information 

on how you can get a LAWN. 
Odds are, it'll make assembling 


- —_ even the simplest kid's toys seem 
Everything you need comes in ; - | difficult. 


LAWN 


™ 


THE INSTANT, WIRELESS NETWORK. 
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MORE THAN JUST A 
REPLACEMENT 


by Bruce Brown and Kellyn Betts 


In the PC-equipped world, the 
keyboard has largely usurped the 
position of the longtime reigning 
champions, the pen and pencil. 
Unlike the typewriter before it, 
the PC-attached keyboard's inva- 
sion of the office has been nearly 
complete; such keyboards now 
grace the desktops of all from the 
lowliest thrall to the most august 
executive. And the ones you find 
usually came bundied with the 
computer. 

While many people are ex- 
tremely picky about the manual 
writing instruments they use, 
they're often far less finicky 


——_— = 
o_o 


If your keyboard Is 


mysteriously stolen one day, 


or—as Is more Ilkely— 
it breaks, or you 

decide that you can not 
abide Its mushy 

feel or clacky nolse for 
another second, 

you'll find It’s both cheap 
and easy to replace. 


about their keyboards. Perhaps 
it’s because they don’t realize 
these are replaceable; or maybe 
they're used to following corpo- 
rate dictates regarding computer 
purchases. The fact that none of 
the top vendors offers a choice 
over what keyboard comes with 
its computers probably doesn’t 
help matters. 

Whatever the cause, the situa- 
tion is unjustified. Replacement 
keyboards can be had for a rela- 
tive pittance: these seven popular 
models range in price from $55 
to $149. All you have to do is 
plug one of them into your AT- 
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or PS/2-compatible computer. 

After all, how you feel about the key- 
board you use (and how it feels for you) is 
pretty important. As ridiculous as it may 
sound to the well-informed PC user, the 
keyboard can determine how well (or lit- 
tle) people like their systems. This is 
echoed repeatedly through PC MagNet 
threads and our conversations with users. 
As your closest active link with your work 
and your computer system, the keyboard 
gives you the means to order it around and 
accomplish your tasks. If you spend a lot 
of time with that computer, having a key- 
board that fits your needs can make it more 
pleasant. Additionally, if you rely on a 
high-end portable (like the 386 power por- 
tables reviewed in this issue), you may 
wish to plug in a “‘real’’ keyboard when 


As your ciosest active 
link with your work 
and your computer 

system, the keyboard 
provides you with 

the means to order your 
CPU around and 
accomplish your tasks. 


you get the chance. (Most 386 portables 
come with replaceable keyboards, as do 
Toshiba’s T3200, NEC’s ProSpeed 286, 
and all GRiD models.) 


ENHANCING ENHANCED 

Not counting the [BMs that are purchased 
to replace IBMs, the four Jargest replace- 
ment keyboard makers for PCs are Chi- 
cony, Key Tronic, EECO (Maxi-Switch), 
and Northgate. We’ve taken an in-depth 
look at one keyboard from each of these 
manufacturers. Additionally, we’ve pro- 
vided information about keyboards from 
three other popular keyboard makers, 
DataDesk, NMB (HiTek), and Zeos. 

Not surprisingly, the key layouts found 
in these keyboards are variations on the 
Enhanced keyboard that IBM has been 
selling with its computers since it upgrad- 
ed the AT in April 1986. Some, like the 
model from DataDesk, offer straight 
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copies of that standard; others offer slight 
variations on it, usually incorporating fea- 
tures from earlier IBM keyboards. For ex- 
ample, all but the DataDesk offer larger, 
L-shaped Enter keys. Only the Northgate 
dares to deviate from the Enhanced mod- 
el’s arrangement of function keys (across 
the top) and stray from its 101-key limit. 
As you might expect, the key travel dis- 
tances are all quite similar. 

They look similar, but all of these re- 
placement keyboards weigh substantially 
less and have significantly shorter cords 
than their IBM mentor. (Of course they 
also cost less, since replacement versions 
of that model go for a steep $200.) Unlike 
that model, which claims no compatibility 
with any other model, these keyboards 
claim wide compatibility—with clone ma- 
chines from Compaq and Dell and in some 
cases even with AT&T, Amstrad, Tandy, 
and Zenith computers. All of these re- 
placements work with XTs and ATs, 
though all but one require extra cables in 
order to be connected to a PS/2, and only 
one of those actually provides the cable. 


BEGGING FOR BIAS 

As highly as we prize objective reviews, 
we know well enough when it would be 
impossible to obtain them. So rather than 
sidestep personal reactions, we decided to 
emphasize them. Instead of hiring one re- 
viewer to look at each of the four top key- 
boards, we decided to form a review pan- 
el. We enlisted ten frequent keyboard 
users at PC Magazine—including editors, 
project leaders, and free-lance writers— 
and supplied each one with the four most 
commonly used replacement keyboards. 
As always, each reviewer/panelist was 
given scripted instructions for assessing 
the products. Besides filling in the script, 
each person was to write a short review of 
each keyboard. 

After the forms and reviews were in, 
we all got together for a group debriefing. 
There we learmed how intensely personal 
keyboard reactions are. We expected dif- 
ferent people to have diverging prefer- 
ences in terms of the touch, feel, sound, ar- 
rangement, key size, and keyboard size 
they found desirable. What surprised us 
was that we couldn’t even agree on what a 
light or heavy feel was: while one person 
called the Key Tronic Professional Series 
KB-101 Plus “‘stiff,’’ another called it 
“*seratchy’’ and others deemed it ‘‘too 
mushy.’’ And a weight that many found 


criminally light was ideal for use with one 
person’s laptop pillow. We could find no 
consensus on priorities for these factors. 
The one accord we did reach was that 
employers really should provide their 
computer users with a choice of key- 
boards. We envision a ‘‘pool’’ containing 
keyboards of different sizes, weights, and 
key tensions. Employees should be able to 
borrow from this pool in order to deter- 
mine which models are right for them. 
Because we used a review panel, the re- 
views that follow are in a format that repre- 
sents a departure for PC Magazine. Fol- 
lowing the description of each model is a 
short summary of how our panel felt about 
it. These reaction paragraphs are highly 
subjective, but we believe they will in- 
crease your appreciation of the i 
of matching the keyboard with the user. 
You may even find them amusing—and 
perhaps that's the real departure from pro- 
tocol. 


CHICONY AMERICA INC. 


Chicony KB-5161 


A 101-key Enhanced keyboard clone, the 
$89 Chicony KB-5161 from Chicony 
America is almost identical to the IBM En- 
hanced keyboard, at least in terms of its 
layout. 

Like most clones, the Chicony has a 
key arrangement that differs from the IBM 
standard only in the size or location of 
three keys: Backslash, Backspace, and En- 
ter. As with the original 84-key AT layout 
of these keys, the Enter key is larger and L- 
shaped, necessitating the miniaturization 
of both the Backspace and Backslash keys 
and the latter’s relocation to the top row. 
The mechanical key-switch technology 
used in the Chicony is the type found in 
mostof these keyboards, and the 2.1-ounce 
operating force it requires is average. 


' Chicony KB-S161 
Chicony America Inc., 1641 W Collins Ave 
Orange, CA 92667; (714) 771-6151. 

List Price: $89. 

In Short: A standard clone keyboard with little to 
recommend it or to get excited about. Its low pnce 
is probably its biggest selling point. 
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System 
PC's Limited 286 


IBM AT 


1BM AT 


IBM AT 


Compaq Deskpro 
386/20, Dell 
System 310 


ALR FlexCache 
25386 


~ PC's Limited 200 


CompuAdd 286/12, 
Deli System 310 


Dell System 325 


Dell System 310, 
iBM- xT nn 


Software used 


Lotus Express, 
Lotus 1-2-3, 
XyWrite 


Lotus Express, 
Microsoft Excel, 
XTree, XyWrite 
OBASE Iii, 

Lotus Express, 
Lotus 1-2-3, © 
PC Tools Deluxe, 
WordPerlect 


ProComm, XyWrite 


Microsoft 
Windows/386 
with: Agenda, 
Graph Plus, 
Hot Line, 


Lotus 
Magellan, 
Microsoft Excel, 
PageMaker, 
XyWrite 

Lotus Express, 
Microsoft Excel, 
Microsoft Word, 
PageMaker, 
Publisher's 
Paintbrush, 

MS Windows 
applications 
Lotus 

Lotus 1-2-3, 
XyWrite 


Instant Recall, 
Lotus Express, 
Lucid 3-D, 
PFS:First 


Design preferences 
Function keys at left, 
medium-firm touch, 
audible click P 
Function keys at left, 
firm response, sturdy 
construction = 
PC AT 84-key layout, 
function keys at left, 


tactile feedback, loud 


key click, durable 
construction: 


Backslash on top row 


after numbers, medium 


feel, medium sound 


Long cord, function keys 


at top, light touch, 
silent operation 


PC AT 84-key layout, 
function keys at left, 


heavy touch with tactile 


feedback, silent 
operation 


Light weight, long cord, 


function keys at left, 
tactile feedback, 
audible click 


101-key layout, function 


keys at left, firm touch, 
audible click 


Enhanced 101-key Era 


function keys on top, 
medium-firm touch, 


_ nearly silent operation 


Keyboards to 
choose for 
personal use 


Northgate 


Northgate, 
Max!i-Switch 


Northgate. 


Ghicony, © 
Maxi-Switch 


Key Tronic 


Northgate, 
Maxi-Switch 


None 


Northgate, 
Chicony 


Northgate, 
Key Tronic, 
Chicony — 


Key Tronic, 
Max 


Keyboards to 
choose if buying 
for a company 


Northgate, 
HiTek 
Northgate, 
Maxi-Switch 
Northgate, 
Zeos 


Northgate, 
Maxi-Switch 
Northgate, 
Key Tronic, 


Turbo 101, 
individuals’ 


Key Tronic (60%), 
Northgate (40%) 


Key Tronic 


Northgate (many), 
Key Tronic (few) 


Naame 
{for executives), 
nor bate 


Chicony, 
a 
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No tool's just right f e computer and place it 
com incy, Different Jobs, susan 

we've created a family of e Excel spreadsheet! Imagine 

enena Diff t To Is. Teale 
fou get the it havin 

for the communications eren O how -it’s available from 


CROSSTALK. Of course, 
Sutera Doing CROSSTALK for Windows 
CROSSTALK’ XVI XVI offers terminal emula- 
With over 700,000 users, and a powerful subset 
CROSSTALK XVI hasbeen proven | applications to help new users easily | of CASL with easy-to-use pull- 
applicationsand | automate up to 15 simultaneous 
under more condi- | sessions. If what youre using 
othercommuni- | want to standardize on one package | 
cations program. | tohandleallyour communications | 
using your PC = 
and its applica- CROSSTALK for Windows 
» CROSSTALK This tool was crafted just for the 
handles your Microsoft® Windows operating 


tions, file transfers, 
' bymoreusersinmore | tackle complex tasks, or completely | down menus. 
tions than any doesnt quite fit the bill, or if you 
You cancontinue | needs, this is your tool. 
= tionswhile 
| communications environment including 






















chores in the Pyne ee Ris, 
background. BA al 
\\\ CROSSTALK’s .. CROSSTALK, you 
\) easy-to-use can retrieve 
’ commands, data from 
) logical aremote | All CROSSTALK programs offer you 
status screen, everything you would expect from 
and on-line help today’s communications programs— 
make it the right and more! We represent high per- 


tool. CROSSTALK XVI has been the 
leading PC communications pro- 
gram since the PC was introduced, 
and continuing improvement has 


formance easy-to-use software, 

offering exact terminal emulations, 
a variety of protocols for fast. error- 
free file transfers, and the ability to 


kept it that way. completely automate communica- 
CROSSTALK’Mk.4 ghee 
Use the right tool that fits~you'll 
Ready for the future, CROSSTALK find it under the CROSSTALK _ 
Mk.4 easily meets today’s name. Call for further information. 


challenges. Operated by menus, 
Alt-keys, or commands, 
CROSSTALK Mk.4 is unequaled in 
versatility. It works with dozens of 


CROGSIALK” 








different communications devices - DCA/Cmsstalk Communications “ 
including networked devices — ACen weer, 
and offers over 25 terminal emula- 404-998-3998 ADERS 
tions and file transfer protocols. ee OICE 
With the Crosstalk Applications Deal Gameaion ices ke,” qRREaNS 
Script Language (CASL); you can aes becca ay Oe anes ° 

create custom menus and inom 
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Chicony 

The Chicony KB-5161 follows the original 
84-key AT layout for the arrangement of the 
Backslash, Backspace, and Enter keys, but 
its Enter key is larger and L-shaped, and the 
size of both the Backspace and Backslash 
keys is reduced. 


a * 


— 
C 


1 


The Chicony is of exactly the same di- 
mensions as the Enhanced keyboard, but 
its plastic-encased contents weigh 36 per- 
cent less, at 3 pounds 6.5 ounces. Like all 
of these keyboards, it has a cable—at 80 
inches—more than 30 percent shorter than 
the one that comes with the IBM. This is 
attached, however, to the opposite side of 
the keyboard—approximately 4 inches 
from the right comer. Two 1.25-inch legs 
extend 0.63 inch to raise the keyboard an- 
gle. It also has 2-inch-wide rubber feet for 
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XEROX 


When it comes to 
desktop publishing, only 
Ventura handles 

the long and short of it. 





4 








Xerox Ventura Publisher 
is the only desktop 
publishing software 
equally adept at creating 
documents of any length. 


Short documents are a 
snap with Ventura’s broad 
compatibility, easy format 
controls, and superior 
speed. As for long 
documents, its automatic 





table of contents, cross- 
referencing, global 
pagination, and anchored 
illustrations make 

them just as easy. And 
with either, Ventura's 
networking capability 
enhances group 
productivity. 


aim to do, you can do it 
better with Xerox 
Ventura Publisher. 





The long and short of it 


is, no matter what you We document the world. 


XEROX* is a segrstered trademark of XEROX CORPORATION Ventura Publisher 1s a trademark of Ventura Software.tnc © XEROX CORP. 1989 
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The best forms 
require the least work. 


Paperwork. ft comes in many forms...expense reports, 
purchase orders, and invoices, to name a few. 

Now, FormWorx System 2™ takes the “work” out of 
paperwork with the vivid graphics of Microsoft Windows:* 

Actually, much of your work may already be done since 
FS2 contains over 500 standard business and government 
forms on disk for you to modify or use as is. 

Or discover FS2's power when you make your own 
forms. With object-oriented design methods, assemble a form 
by easily piecing together ready-made “forms parts” like lists, 
address blocks and grids. You can turn out professionaf- 
looking forms with minimal effort, right at your desk. 

And thanks to smart fields, filling in forms is virtually 
error-free. You can set up FS2 to validate entries, look up 
information, even perform calculations automatically. 

fn fact, FS2 will organize your data more efficiently than 
any other forms program. ft creates standard dBASE’ files 


Requires mouse and Microsoft Windows (NOT INCLUDED} WYSIWYG means “what you see is what you get “ 30-day money back guarantee on direct 
shopping va U.S. and Canada. Air mail to Europe/So Amenca —$22_All other locations — $35 In Mass add 5% sales tax Purchase arders are 


trademartt and Form Wars System 2 and FSZ are trademarks of FormWorx Corporaton All other trademarks 


to store your data so you can easily view it, add to it, or 
change it. And relational database features will let you use 
several data files simultaneously to look up information con- 
tained in other forms. 

From forms design to fill-in and database management, 
FS2 simply does more work for you...with over 500 ready-to- 
use forms, dBASE format, and the WYSfWYG ease of 
Microsoft Windows. 

So, put your feet up and call today for the dealer near- 
est you. Your best form may be just a few mouse clicks away! 


FormWorx’ 


The Corporate Forms Solution. 


Reservoir Place © 160] Trapelo Road, Waltham, MA 02154 
800-992-0085 * 617-890-4499 


‘When ordering by mail. inchade $299 for the complete software plus $8 75 fer 
from government agencies, institutbons., and rated corporabons. FormWorz s a regatered 
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KEYBOARDS 


stability on the bottom front of both sides. 
The Chicony comes with a clear plastic top 
cover that you can use as a dustcover, al- 
though it doesn’t seem sturdy enough to 
last very long. 

The documentation consists of a simple 
quick-reference card. It indicates how to 
set the XT/AT switch—the only user ad- 
justment—and gives the cable pinout for 
both AT/XT and PS/2 keyboards. The card 
also shows a conversion cable for PS/2s, 
but none is included with the keyboard. 
For templates (or pencils), the Chicony has 
a ridge that nuns across the top of the key 
area of the keyboard. 

In most respects, the Chicony is an av- 
erage clone keyboard. In the area of war- 
ranties, however, it offers far less than its 
peers. Its one-year warranty is a third of 
the norm, which could put you in the re- 
replacement market sooner than you’d 
want to be there. 


PANEL REACTIONS 

Although Chicony’s keyboard worked 
properly for all of the panelists—save for a 
few minor software glitches—most of us 
didn’t like the KB-5161 and wouldn’t 
choose one for our own desks. Our feel- 
ings about the Chicony were, well, mixed. 

Even the reasons for our antipathy var- 
ied widely. Some panelists put down Chi- 
cony’s popular unit for everything ranging 
from its right-sided connections (hard to 
reach from a tower unit usually tied to an 
Enhanced keyboard) to its tiny Backspace 
key to its overall flimsiness. Of course, 
some of the reviewers who generally liked 
the keyboard found it acceptable for the 
very same reasons that others maligned it. 

In our poli, two of our experts, Bill 
O’Brien and Mary K. Flynn, said they’d 
purchase a Chicony for personal use, and 
O’Brien and Alfred Poor considered it a 
good purchase for a company. 

Probably the most common reaction 
was one of disinterest. Seven out of ten 
panelists were basically nonplussed. 
“‘There’s nothing really wrong with the 
Chicony,’’ said Bob Kane, ‘‘but there’s 
nothing really right with it either.” Joe An- 
tinori said, ‘‘I didn’t have any problems 
using the Chicony; I just didn’t like it very 
much.” And Stephanie Losee added that 
it’s “‘not a keyboard that inspires passion. 
Its middle name could be Simplicity, and it 
lacks any sort of style or character.’’ 

When our panelists did express strong 
feelings about the Chicony, they weren’t 
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XEROX 





The trouble with 
— es 
publishing systems 
is you have to 
make changes 
page by page by 
page by page by 
page by page by 
page by page by 
page by page by 
page by page by 
page by page by 
page by page by 


Say you want to insert of the following pages. You do it once; Ventura 





a paragraph on the third Not with Xerox Ventura —_— Publisher does it all. 
page of a 27-page report. Publisher. With Ventura, 
Or change atwo-column your changes flow ure" 
newsletter into three. through the entire y 
: document—even across ) 
ha pee ee Page chapters. Figures, tables, ey 
you make the change and cross-references are 
then you have to Gedo all all adjusted automatically. = 
Team Xerox. 
We document the wortd. 


XERON* is o regustered trademark of XEROX CORPORATION Ventura Publisher 1s a trademark of Ventura Software, fc © XEROX CORP. 1989 
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Here's the first thing you should do with 
the new Microsoft’ Mouse. 

Bring up the expanded control panel. 
Set it for “Fast” And then, with a very slight 

—j movement of your hand, 
watch the cursor scoot all the 

|| way across the screen. 
You'll be hooked. 

And don't worry about 
control. We upped the resolu- 
ae to an extremely accurate 

words per inch. In other 
the cursor practically 

A s your mind. 
‘To help even more with 





You're in coe and 
jotal control with the new, 
expanded control pion 
accuracy, the tracking ball is in front. And the 


patented design fits comfortably in your hand. 


What it all means is you get more out of 
your software, By being able to quickly and 
efficiently click through even the most sophis- 
ticated applications. 

In fact, we put OS/2 support in our up- 


Reespare errraticn inch the 20 Uttacd ates, call (900) 541, go6) bs Card cal 426) 672:7698, osm te 1S and 
and Windows/286, Parthruth and Making st oil “Microsaft Corporanon. The 


fregustered trademarks 


graded driver. the Mouse ao for what- 
ever s future fe sh pas “ 
ocomplete ie pac e, YOU po geta 
choice of Microsoft W: ce 
Paintbrush? two valteble Mouse fees 

So visit your Microsoft dealer for more 
details and a complete demonstration. 

Now, you may not want to let your boss 
know just how little room you need fora 
Microsoft Mouse. You could lose your shot at 
abigger desk. z 





Making it all make sense 


ec 7 
call (206) 882-8661. Copyright 1900 Microsolt Corporation. All raghts reserved. Macsoacf and he Microactt fogn are 
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always positive. Several remarked on the 
design innovation that creates an unusually 
large Enter key at the expense of the near- 
by Backspace and Backslash keys; Kellyn 
Betts found this ‘‘maddening”’ to work 
with. O’Brien likewise objected to the 
placement of the CapsLock key between 
the Left Tab and Shift keys. **Too quick a 
swipe at the Shift can put you into Caps- 
Lock mode without your realizing you’ve 
done it.’ Many noted the loudness of the 
tactile response—‘‘clicky,’’ said Bill 
Howard. And a fair majority questioned 
the sturdiness of the construction. 

On the other hand, some of us did have 


A distinctive Chicony 
design Innovation 
creates an unusually 
large Enter key 
at the expense of the 
nearby Backspace and 


Backslash keys. 


good things to say about this unit. Jonathan 
Matzkin declared, ‘‘Its excellent tactile re- 
sponse commands attention. I actually pre- 
ferred typing on it to using several other 
keyboards.”’ O’Brien said, ‘‘The key ac- 
tion is solid, with audio feedback occur- 
ring at the point of switch contact. Type- 
matic [‘automatic typing’—the repetition 
of characters when a key is held down] 
doesn’t begin for approximately a second 
afterward, allowing even the laziest hands 
to recover without repeated characters.”” 
Flynn found it quite pleasant to use: ‘‘] just 
pulled out my old keyboard and put this 
one in. Six applications later, 1 hadn’t un- 
covered a single incompatibility.”’ 

The consensus? The Chicony KB-5161 
is a no-frills keyboard that will probably 
hold more appeal for the user who prefers a 
loud, clicking tactile response. Its com- 
patibility and operation are essentially 
flawless, and it is a snap to install. It repre- 
sents a reasonable value if you're already 
accustomed to the IBM AT keyboard lay- 
out and are more interested in price than 
warranty, innovation, or aesthetics. 
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You win some, 
and you win some. 








Readers of PC World 
voted Xerox Ventura 
Publisher the “World 
Class” award in 1987 
And 1988. And again 
in 1989, 


Ventura also won 
Infoworld’s “Desktop 
Publishing Software of 
the Year” award in 1988 
and “Best in Its Class” 
award in 1989, and PC 
Magazine's “Editor's 
Choice” in 1987 and 


ERIKS’ 
cate 
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| CHOLE 
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1988. And the list 
goes on. 


information about the 
award-winning Xerox 
Ventura Publisher, call 
1-800-822-8221 (In 
Canada: 1-416-733-6589). 


Which proves that 
software that makes it 
easy to cut costs, meet 
deadlines, and improve 
the quality of your 
documents is something 
people will always 
appreciate. 

Probably because it 


makes your documents 
true winners. For more 





Team Xerox. 
We document the worid. 


XEROX® is a registered trademark of XEROX CORPORATION Ventura Publisher is a trademark of Ventura Software. Inc © XEROX CORP. 1989 
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Introducing a better 
way to protect your 


whole family 


However you use your network, a file 
Sve Ps ae ice ae 
time. 
ee ree 
AND s we've intro- 
APPROVED] duced two new Novell- 
compatible uninterruptible 
power systems (UPS) designed specifi- 
cally to protect your file server, your whole 
network and your data. 
They’re compact enough to fit under 
a desk. Powerful enough for a file server 
or your entire LAN—even those with 
ae drives and terminals, 
And they're priced less than even one 
hour of downtime. 
Available through your local Distributor: Pioneer 


‘Eechnologies 
(800) 227-1693, Avnet Computer Technologies (800) 877-2226, 
RMA Microtech (314) 726-0195. 





Most important, the UPS 600 and 
UPS 1250 come from Emerson, the 





systems. ; . 

See how easy it can be to 
soy, Sear 
1-800-Back-UPS 


EMERSON UPS 


We protect the ones you love. 


©1989 Emerson Computer Power, a divison of the Emerson Electnc Co, 


CIRCLE 734 ON READER SERVICE CARD 


KEYSTROKER’S CRAMP 


by John Carpi 

If you type at a steady rate of 40 words 
per minute, a nominal pace in today’s 
office environment, you are performing 
about 12,000 keystrokes per hour. 
Multiply that figure by 6 hours, after 
taking time out for lunch and coffee 
breaks, and you find that typical secre- 
taries, word processors, and data entry 
clerks can easily move their fingers in 
the same motion about 72,000 times 
during the workday. Such repetitive 
motion can cause a number of crippling 
hand disorders, ranging from tenosyno- 
vitis to carpal tunnel syndrome. 

No one knows how many people 
suffer from the syndromes, but their in- 
cidence is thought to be on the rise. 
Even the Nation- 
al Institute of Oc- 
cupational Safe- , 
ty and Health, 
whose job it is to 
keep track of 
such figures, 
doesn’t have an 
estimate. But go- 
ing by the results 
of several small 
surveys, we have 
evidence that 
about 17 percent 
of keyboard us- 
ers can expect to 
be afflicted with | 
the pain, numb- 
ness, and loss of 
finger control as- 
sociated with 
what is known in the medical commu- 
nity as a nerve entrapment disorder. 

The wrist is bounded on three sides 
by bones, while its underside is en- 
closed by the strong and inelastic trans- 
verse carpal ligament. Through the tiny 
opening in the center of all this tissue 
Tuns the median nerve, which provides 
sensation to the entire hand. The finger 
flexor tendons, which connect the fin- 
gers to muscles in the arm and operate 
like the strings of a marionette, also run 
through this tiny passage. Surrounding 
each of these tendons are thin, fluid- 
filled sacks called the synovial sheaths. 
When finger tendons are overused, as 





Carpal Tunnel Syndrome 


in the case of many keyboard operators, 
the synovial sheaths fill with extra fluid 
to protect the tendons from irritation. 

Innormal wrists, the carpal tunnel is 
just big enough to accommodate the 
finger tendons and the median nerve. 
When the synovial sheaths swell, the 
median nerve can be squeezed against 
the wrist bones or the carpal ligament. 

If your hands have ever ached after a 
long day at the keyboard you probably 
had a temporary case of tenosynovitis. 
Continued swelling can lead to carpal 
tunnel syndrome and the sharp hand 
pain it causes. If you must operate a 
keyboard for the entire workday, you 
can take some simple steps to lower 
your risk significantly. Try to keep your 
wrists straight 
while typing. 
Adjust your chair 
so that as you 
type your elbows 
are at the same 
height as your 
wrists. 

Resting your 
wrists while you 
type is also very 
important. If the 
center of your 
keyboard is less 
than 2 inches 
thick (as are all 
those we re- 
viewed) and you 
have enough 
room in front of 
it, you can rest 
your wrists on the desk. If your key- 
board is thicker than that or there is no 
desk space, consider purchasing a pad- 
ded, contoured wrist rest to attach to the 
front of your keyboard. The Ontario, 
Califomia—based Daisy Wheel Ribbon 
Co.; telephone (800) 472-4249 or (714) 
989-5585 sells such an item. 

Finally, many physicians suggest 
that you invest in a cheap digital 
watch—the kind that beeps every hour. 
Whenever it goes off, get up and relax 
your hands for 5 minutes. a 


John Carpi is a free-lance medical 
writer. 





EECO INC. 


Maxi-Switch Model 
ME 101 


The smallest and lightest of these four re- 
placment keyboards, the Maxi-Switch 
Model ME 101 is also the least expensive. 
This simple clone keyboard is sold solely 
through dealers for anywhere between $55 
to $65. It’s also a popular OEM keyboard 
among clone makers and is found (in some 
permutation or another) teamed with com- 
puters from Compaq, Everex, Lynk, 
MiniMicro, and PC Craft, among others. 

The Maxi-Switch keyboard features a 
layout identical to the Chicony’s. It is 
smaller and plainer but also more flexible 
than its similar sibling, as it allows the po- 
sitions of its Ctrl and CapsLock keys to be 
switched (if you decide to switch them, 
new keytops are even included). Making 
the swap is easy—all you have to do is flip 
one of the two rocker switches on the key- 
board’s underside. A simple installation 
diagram sheet explains the settings for this 
switch (as well as the other one, which lets 
you select AT or PC/XT compatibility, 
PS/2s are never mentioned). This sheet is 
the only documentation that comes with 
the Maxi-Switch. 

The only one of our test keyboards uti- 
lizing conductive rubber-dome technol- 
ogy, the Maxi-Switch operates relatively 
silently. Its operating force is the lowest of 
this bunch, at 1.8 ounces. Weighing in at 
just 2 pounds 13.5 ounces, the plastic- 
cased Maxi-Switch has a 78-inch cable at- 
tached to its rear center. Two 0.63-inch 
pop-down legs, one in each rear comer of 
the underside of the keyboard, raise and 
lower its backside. It comes with a three- 
year warranty. 





Maxi-Switch Model ME 101 
EECO Inc., Maxi-Switch Division, 6701 S. 
bpd cole Tucson, AZ 85746, (602) 294- 


List Price: ee ak. 
in Short: Smail and 


ability to switch its CapsLock and Ctri keys. 
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KEYBOARDS 
ay SUMMARY OF FEATURES: REPLACEMENT KEYBOARDS 
, 4 (Products sted in ascending price order) 
Pe j Key Tronic 
£ Professional 
Maxi-Switch Chicony Norihgate Series 
Modei ME 101 HiTek RT-101 KB-5161 Zeos RS Omnikey Pius KB 101 Pius 
List price $55.00 to $65.00" $60.00 $89.00 $89.95 $119.00 $149.00 
GENERAL SPECIFICATIONS 
Dimensions (WDH, inches) 18.5x%8x1.5  liaacla 19.13x825x 18x6.5x1.75 20.25x7.25x 19x8x15 
1.5 1.75 


BESS “ ahetagor” Apsanon — she.880 4 





Conductive 























tubber-dome 
Operating force required (ounces) 1.8 19 2.1 2.2 25 2.0 
Key travel distance (inches) 0.15, 0.14 0.16 0.14 0.09 0.15 
KEYBOARD DESIGN : 
Special keys (beyond the usual 101) None None None None ae ef None 
1 
Exchangeable Ctrl andCapsLock @ Qa a a a a 
Extre caps for those two keys a Q a Q a Qa 
Keyboard ridge for templates Le a a a a a 
“COMPATIBILITIES 
Compatible with: 
(BM-XT a a a |] a |] 
iBM AT/Enhanced AT a a a a a a 
iBM PS/2 a a a Optional a jonal 
($15 adapter) ($12 adapter) 
AT&T 6300 Q Qa Qa Q |] a 
Compaq Deskpro a a a a . . 
Deli |] a |] | |] |] 
Zenith |] Qa | Q a |] 
Clearly marked switches for a a a a a a 
choosing XT or AT 
Stated Incompatibilities None None Amstrad, AT&T, Amstrad, AT&T, None None 
some Tandy Tandy, Zenith 
models 
WARRANTY 
Term 3 years 3 years 1 year 1 year 3 years 3 years 
Means of service Send unit to Send unit to Send unit to Send unit to Send unit to Call company for 
company company company company for company authorization, 
replacement bring to local 
i service center 
Average tumaround time 2 weeks 2 weeks 1 week 1 day plus 1 day plus 10 working days 
shipping shipping 
Shipping at vendor's expense One wey Both ways One way One way One way One way 
Means of shipping UPS (FedExat UPS(FedExat UPS UPS UPS second -day UPS 


, Customer expense) customer experise) 
Q Q a 


. | NiA=Not applicable: ths fidiellicas neaihetve sic fouture. 


4 * This keyboard does not have an official list price, 
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Turbo 101 16M Enhanced AT 

$149.95 $199.00 

16.75 x 7.25 x 19.25 x8.5x 15 

15 .. 
_ Slbs.9.00z. . Sibs. Boz. 

100 101 © 

AL un: es 

F —_ _ tae 

23 25 

0.14 Ot 

a, _——— 

a Qo 

a a 

B a 

a Q 

[| td] 

Optional a 

($7 adapter) 

a t 

a t 

a t 

a t 

a NWA 

None + 

 2years dys 

Send unit to Send unit to 

company company 

2 weeks 1 week 

One way One way 

UPS UPS 

Lo a a Po Ph 

peDRe ry ae recep ; 2 I i ARTS ee 
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PANEL REACTIONS 

While no reviewer felt at the end of our test 
period that he or she would die if we took 
the Maxi-Switch away, it managed to gar- 
ner the best overall response in our high- 
level opinion survey. Seven out of ten an- 
swered affirmatively to the question, ‘‘Do 
you like it?”’ The Maxi-Switch 

quite quietly, but unlike the case with Key 
Tronic’s offering, most of our panelists 
were pleased with its feel. One might 
think, based on this information, that the 
Maxi-Switch would have run away with 
our accolades and recommendations. 

Our purchasing poll, however, brought 
some contradictory feelings to light. Betts, 
Flynn, Kane, and Poor said they’d buy the 
Maxi-Switch for themselves—a respect- 
able showing—but only Flynn and Betts 
thought it would be a smart purchase for a 
business—despite the fact that the Maxi- 
Switch may be found (at least sometimes) 
for the lowest price of any board we in- 
s ! 
Our panelists had virtually no problems 
with the way the keyboard functioned. 
One unit had defective indicator lights, but 
all keyboards operated without a hitch with 
our collective software library. 

As with its layout twin, the Chicony, 
some of the complaints about the Maxi- 
Switch centered on its ‘‘improved”’ lay- 
out. Panelists Antinori and Losee lament- 
ed the keyboard’s tiny Backspace key. 
Aside from this ersatz layout innovation, 
the unit follows the Enhanced model ex- 
actly, with all the positives of familiarity 
and possible negatives of functionality in- 
herent in that design. 

The hot topic for debate was the prod- 
uct’s feel. Matzkin said he could sum it up 
in one word—‘‘cheap’’—but the unit de- 
veloped loyal devotees. Betts admitted, 
“Pm enamored of its silent yet springy 
feel. It’s a welcome change from the 
mushy feel normally associated with quiet 
operation.”’ Flynn said, ‘Of the boards 
I’ve reviewed so far, this is my favorite. I 
like it better than the IBM AT board.” 
Even tough-sell Kane chimed in: ‘‘Its soft, 
light, silent touch makes it seem as if 
you’re typing faster than ever before.’’ 
The unit has a distinctive feel, »o doubt, 
but one that seems to drive people to ex- 
tremes. In sharp contrast to Kane, Howard 
remarked, ‘‘I felt like a slower typist on 
this keyboard.” 

The value of this product’s feel can be 
decided only by the buyer. Fortunately, 





The Maxi-Switch Model ME 101 has a layout © 
identical to that of the Chicony, with the same _ 
deviations from the Enhanced configuration. ‘ 
The Mani-Switch’s Ctrl and CapsLock keys 
can be switched, however. ' 





because of wide availability with dealers 
and in clone packages, you should be able 
to test-drive this model easily. In fact, de- 
tractor O’Brien noted that ‘‘the product’s 
main strength is that any clone owner 
could replace his current keyboard with 
this one and not know the difference.” 

As the price leader, and with a large in- 
stalled user base, the Maxi-Switch is a 
force to be reckoned with in this market. It 
comes very close to being a common- 
denominator keyboard, even though it 
lacks an IBM-like response and a weight 
that bespeaks quality. If you like this mod- 
el’s unique qualities, though, you can type 
all the way to the bank. 
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A PEEK BENEATH THE KEYS 


The key to the click of a keyboard is in the key-switch tech- 


found inside PC keyboards are mechanical, capacitive, con- 


but you can’t tell much about a keyboard's 


®@ MECHANICAL SWITCHES 
nology it uses. The four key-switch technologies commonly A mechanical key switch—a simple switch relying on contact 
between twoconductive materials—sends a signal through acir- 


ductive rubber-domc, and membrane switches. = cuit board to the computer when 
All but the last one are hidden under key caps, a key is depressed. 


Though the design of such a 


switch technology just by popping off the cap Key icp == switch is elementary, the cost 
(and be careful if you try—you,can break some Sy can be high, depending on the 
keyboards by removing the key caps). — “Plunger contact material—often gold or 

The two most popular technologies that use Spring gold alloy—it uses. Mechanical 
kcy caps—capacitive and mechanical—tely on 3 switches are reliable, have arela- 
what you would expect: a spring. Other key- j tively long life expectancy, gen- 
boards use a conductive rubber dome instcad. 1 erate an audible click, and (de- 
The compression loading of the spring or rub- Cone | pending on the spring tension 
ber dome (usually measured in ounces) largely used to retum the key) can have 
determines how stiff or how mushy a key feels. PCB a very positive feel. The key- 


What varies inside the keyboard is the way in ~ 
which the spring's oscillations are transformed into key- 
strokes. 

Which switch technology a vendor employs is governcd 
by the conflicting pressures of the environment where a given 
keyboard will be used, how reliable it needs to be, and how 
much it will cost. Several vendors sell keyboards with a 
variety of switch technologies, depending on customer pref- 
erence or application. The references to switch types in the 
following discussion refer only to the keyboards we tested. 

Note that these keyboards can differentiate up to about 300 
characters per second—more than any human hands can 
produce. The computer can’t always process the signals that 
quickly, however. In order to assure that keystrokes can be 
saved for future execution, all of these keyboards send their 
signals into a special buffer on the motherboard that can hold 
up to 16 characters. The presence and activity of this buffer 
are unrelated to the key-switch technology a keyboard uses. 


boards we tested from Chicony, 


DataDesk, NMB, Northgate, and Zeos all use mechanical 


switches. 


@ CAPACITIVE SWITCHES 


Capacitive key 
switches are de- 
signed to detect 


a change in ca-- 


pacitance as a 
circuit is opened 
or closed; they 
don’t make a 
mechanical con- 
tact between 
conductive ele- 
ments. When a 
key press is 


KEY TRONIC CORP. 

Key Tronic 
Professional 
Series KB 101 Plus 


Among the most expensive of these re- 
placement keyboards, at $149, Key Tron- 
ic’s Professional Series KB 101 Plus may 
be worth its cost to many users because of 
its extremely customizable nature. 
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The most impressive feat of customiza- 
tion possible with the Key Tronic key- 
board requires an added investment. For 
$15, you can buy a kit that allows you to 
change the tension of all the white keys 
(letter and number keys) on the keyboard. 
The tension can be changed from the stock 
2-ounce trigger level—lower than what 
most of these boards offer—up to 2.5 or 3 
ounces or down to a feather-light | ounce, 
depending on your preference. 

The keyboard also allows you to ex- 
change the position of the Ctrl and Caps- 


Key top 
eer tty 


on ee 





Piunger 

Spring 
Dielectric 
cushion 
Circuit 1 —— —Circuit 2 
(PCB 


Lock keys. Additionally, it lets you dis- 
able the audible key-click tones some 
computers generate. These functions are 
both activated by setting well-labeled DIP 
switches located on the keyboard’s under- 
belly. These switches also allow you to tell 
the computer which keyboard you're 
working with—you're allowed to choose 
Enhanced XT, AT, or PS/x, standard AT, 
PC, or XT, or Amstrad. The keyboard’s 
extremely comprehensive manual—which 
even gives you suggestions for cleaning 
the keyboard—describes in painstaking 


made, a dielectric (or nonconductive) cushion is pushed down, 
forcing the conductive elements farther apart (or closer to- 
gether, depending on the design) to create a closed circuit. 

Keyboards with capacitive switches are expensive todesign, 
and they use relatively complex electronics, but they do have 
high reliability and a long life. These keyboards can have 
problems in harsh environments, especially in dusty or very 
humid workplaces. Traditionally, capacitive switches are used 
with springs on the plunger to control stroke pressure and feel; 
the IBM Enhanced-style keyboards follow this design. By con- 
trast, the Key Tronic keyboard we tested uses capacitive switches 
with a rubber-domed sheet to control pressure and feel (this 
differs from a conductive rubber-dome key switch). 


@ CONDUCTIVE RUBBER-DOME SWITCHES 
In conductive rubber-dome technology, each switch has a car- 
bon dot under the center of a raised rubber dome. When a key 
is pressed, the dome collapses, pushing the carbon dot down to 
complete a circuit between two contact pads. 

This type of switch is very quiet and can havea good feel, de- 
pending upon 


te compost 


of the rubber 

that is used. The cone 

rubber domes asf 17" ~-——- = 

themselves can —, al 

be individual —_— 

page ry Conductive 

separate keys /\ carbon dot 

or, more com- 

monly, can be circuit 1 -Circuit 2 

arranged on a meee GEE 

single thin sheet 

of rubber. BCE 
detail how to set these switches. 


As you'd suspect from its name, this 
keyboard has 101 keys. The layout of 
these colorfully labeled keys is pattemed 
after that of the 1BM Enhanced keyboard, 
with just two exceptions besides the 
Crtl/CapsLock swapability. The Back- 
slash key, instead of being located above 
the Enter key and below the Backspace 
key, is below the Enter key, to the right of 
the Right Shift key. This way you get a 
large L-shaped Enter kcy, and the Back- 
space key remains two keys wide, but the 


IMAGATING 


List Price: $149 


rC—— 


Key Tronic Protessional Series KB 101 Pius 
Key Tronic Corp, P O. Box 14687, Spokane, WA. 
99214; (800) 262-6006, (509) 928-8000. 


settings changed (using an optional kit) makes it 
especially enticing 
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Conductive rubber-dome switches are relatively inexpen- 
sive and easy to assemble. Single-sheet nubber-dome key- 
boards give you some protection against spills, but if one part 
of the sheet goes bad you have toreplace the whole thing. The 
Maxi-Switch keyboard we tested uses conductive rubber- 
dome technology. 


_ MEMBRANE SWITCHES 
Membrane switches consist of two layers of polyester film, 
each witha silk-screened pattern of conductive silver carbon 
ink. A layer of insulation between the two membranes has 
sigh Noe 
in strategic 
locations. : oa 
When you _ Keytop 
push down on a 
akey, acush- 
ion squeezes 
the conduc- 
tive mem- 
branes, caus- 
ing them to 
make coniact 
and close the 
circuit. 
Membrane switches are the least expensive and have the 
shortest life expectancy among the common switch technolo- 
gies. Keyboards that use them are quiet, have little or no feel, 
and are hard to repair, yet they are considered a good choice 
for harsh environments because the continuous rubber sheet 
that overlays the full key-switch set helps to keep out harmful 
dust, crumbs, and liquids. None of the keyboards we tested 
use membrane switches. 
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Right Shift key is smaller—slightly less 
than two key widths. As in the IBM En- 
hanced keyboard, the key-switch technol- 
ogy used inside the Key Tronic is capaci- 
tive, though the KB 101 Plus covers its 
springs with a rubber sheet, making it 
much quieter. 

The KB 101 Plus’s molded plastic case 
includes the standard pencil/template ndge 
and weighs a respectable 4 pounds 7 
ounces. Its 72-inch cable (the shortest we 
saw, half the length of the one that comes 
with the original IBM keyboard) attaches 
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Key Tronic 

With just two exceptions, the layout of the 
Key Tronic KB 101 Pluss colorfully labeled 
keys follows the IBM Enhanced standard. 
instead of being located above the Enter key 
and below the Backspace, the Backslash is 
below the enlarged Enter and to the right of 
the Right Shift key, which is smaller. The Crt! 
and CapsLock key locations can be 
switched. 


ie _——_ a =. 
sew - | 


to its left rear side. A rubber-footed 0.63- 
inch leg snaps down on cach side of the 
back of the keyboard to raise the back and 
keep it steady, but there are no rubber feet 
under the front of the board. 

The KB 101 Plus has a three-year war- 
ranty and comes with options galore. Be- 
sides the User’s Guide, the keyboard 
comes with a Parts, Accessories, and Sup- 
port Guide that advertises many of the 
company’s other products—all related to 
computers, if not to keyboards— including 
Dvorak keyboard kits, keyboard cradles 
and covers, and a wide variety of tem- 
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KEYBOARDS 


plates. A card advertises that you can even 
purchase a $5 optional nameplate that fits 
on the upper-right comer of the board, just 
above the numeric keypad, in the space 
where most other keyboards have indicator 
lights, since on the KB 101 Plus the Caps- 
Lock, NumLock, and ScrollLock indica- 
tor lights are found on the keys them- 
selves. 


PANEL REACTIONS 

In spite of this keyboard’s eminent muta- 
bility and general fanciness, our panel was 
evenly split in its opinions of the unit: only 
half stated that they liked it. This may be 
because the KB 101 Plus was one of the 
few silent/mushy-response products we re- 
viewed. In fairness, we must mention that 
though Key Tronic allows you to alter the 
tactile response of its keyboards through 
an optional kit, the company didn’t send 
such a kit with our test units. 

There was little dispute over the quality 
and workmanship of the KB 101 Plus. 
Apart from one reviewer who apparently 
had a defective unit, none of our experts 
uncovered any evidence of dysfunction or 
incompatibility in the keyboards; everyone 
agreed that it was top-notch, and it fared 
well in our purchasing poll. Howard, 
O'Brien, and Poor said they’d buy it for 
their own use (perhaps the highest compli- 
ment); Howard, Poor, Kane, and Losee 
said they’d be confident about buying this 
product for a corporate setting. 

Accustomed to being critical, our staff- 
ers did come up with a range of complaints 
about this unit. Four singled out the short- 
ness of the cable as a problem. Others dis- 
liked the placement of the cord on the back 
left-hand comer of the case. ‘‘Was the Key 
Tronic made for left-handed people 
only?’’ asked Flynn. ‘‘Plugging it into my 
CPU, which is stashed under the right- 
hand side of my desk, was exceptionally 
awkward. Once installed, the cord kept 
pulling the keyboard to the left of my desk. 
And then the board started sliding 
around.”” 

Betts, Brown, and Kane unearthed an 
error in the manual that led them to believe 
they did not have to set DIP switches to be- 
gin operating. The manual claimed that the 
unit arrived preset for any machine that 
was previously hooked to a 101-key En- 
hanced keyboard. in truth, it was preset for 
machines with ‘‘extended BIOS ROM,” 
regardless of what keyboard had been 
used. Until they discovered the error, they 


were unable to utilize any multiple-key- 
press combinations. 

Far and away the most common objec- 
tion to the KB 101 Plus concemed its feel. 
Flynn commented, ‘‘There’s something 
very peculiar about the way this keyboard 
sounds.’’ Motor enthusiast Kane said, 
‘*While it is quite responsive in terms of its 
touch, its feel is like a car piston traveling 
up and down in its cylinder without the 
benefit of lubrication.”’ Fully half of our 
panel described the feel as ‘‘mushy.”’ 
However, as a testament to the subjectivity 
of these ratings, Brown independently 
claimed that the KB 10] Plus was “‘not 
mushy,’’ and Bill Howard said it was 
‘stiff and springy.” 


Nobody accused the 
Key Tronic KB 101 Plus 
of being flimsy or pooriy 
made. Then again, 
nobody thought it was 
cheap either. 


With all that nit-picking out of the way 
most found at least one or two nice thing; 
to say about the keyboard. The idea of a1 
optional nameplate or company logo plati 
appealed to the egotist in every one of us 
Virtually every respondent remarked on it 
almost all agreed that it is an aesthetic ad 
vantage. Howard saw another angle: ‘‘Th: 
cutout for a logo . . . may strike some a 
affected; corporations will love it.”” 

As for layout, critics of the KB 10] Ply 
were scattered and only mildly ruffled 
Betts and Flynn disliked the placement o 
the Backslash key (on the bottom row nea 
the right comer), but Losee and Brow: 
thought it an improvement worth mention- 
ing. Many raved about the 50-page man- 
ual; others thought it excessive for a mere 
keyboard. 

Nobody accused the Key Tronic KB 
101 Plus of being flimsy or poorly made. 
Then again, nobody thought it was cheap 
either. Ignoring the negative impressions 
made by the mushy feel (because of the 
availability of the upgrade kit), the consen- 
sus here would be that you get what you 
pay for in this case. Now all you have to do 
is decide how ‘‘deluxe’’ a keyboard you 
really want. 
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10049 N. Reiger Road Saton Rouge, 1A 70809 (504) 291-7221 Or, call 1-800-873-4384 for more information. 





NORTHGATE COMPUTER 
SYSTEMS 


Northgate Omnikey 
Plus 


Of the replacement keyboards we tested, 
Northgate’s is the largest and heaviest. 
The $119 board is also the most innova- 
tive, at least in terms of its devel 
Courage in deviating from IBM’s standard 
layout. 

The Omnikey Plus’s unique features 
begin with its 107-key count. Four of the 
extra six keys are in its expanded middle 
cursor keypad, the most interesting one be- 
ing the Omni key in its center. The other 
two extra keys are an Equals key in the nu- 
meric keypad and an extra Asterisk key be- 
low the Enter key. 


The Northgate Omnikey 
Pius is the widest 
keyboard we tested— 
too wide for some 
sliding trays. 


The next innovation of merit is the 
function key location: In the default con- 
figuration, 12 of the keyboard’s 15 func- 
tion keys are on the left. The first ten are in 
the same arrangement as they were on the 
first IBM PC-XT and AT keyboards. 
Function keys 11 and 12 are separate, just 
above the first ten, while 13 through 15 are 
located right of the lock indicator lights. 

If you prefer to have all your function 
keys across the top, you can buy a $25 up- 


pn 


Northgate Omnikey Pius 
Prisha rept peepee 


North, Plymouth, MN 55441; (800) 526-2446, 
(612)553-0111. 


List Price: $119. 

tn Short: This is the only keyboard of the bunch 
to offer a layout significantly different from that of 
the IBM Enhanced model. The 107-key Omnikey 
Pius's ability to have tts tuncbon keys either to the 
left or on top should make it quite interesting for 
many users. 
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grade option from Northgate to get another 
set of 12, You can simply enable that new 
set, or you can “‘program’’ either of the 
two sets to serve as alternative function 
keys—so that they perform the functions 
you get from pressing the function keys 
plus Ctrl or Alt, for example. Though they 
weren't functional when we reviewed it, in 
the newest version of the Omnikey, two of 


the three extra function keys serve special 
functions: F13 serves as a toggled com- 
ma/period lock; F14 allows you to change 
the keyboard’s rates of repeat (the speed at 
which a character is redisplayed when it is 
held down) and delay (the length of the 
pause that occurs before a key starts to re- 
peat); and F15 still isn’t used. 

Besides containing the mysterious 
Omni key (which according to the manual 
is used ‘‘to enter the same keystroke en- 


Based on PC Magazine’s recent review, 
you may want to buy this entire system 
just to get the keyboard. 


OUTSTANDING FEATURE = The tested 
configurations ($6,595 for the 16-MHz 
unit, $7,895 for the 20-MHz model) each 
came with a Wang monitor, a VGA adapt- 
er using Tseng Labs VLSI chips, a hard 
disk (42MB in the 381, 68MB in the 382), 


memory 
leaved memory, however, does help boost 
performance a bit. 

While the prices of the fully configured 
Wang 381 and Wang 382 won'l win prizes 
as low-cost bargains, they are not unrea- 
sonable when compared with other top 
brands such as IBM, Compaq, Tandy, or 
ATAT. If you are looking for a solid ma- 
chine that is built welll and backed by a ma- 
jor manufacturer, either of these Wang 
models deserves consideration. 

—Aifred Poor 


But you don’t have to. 
You can have a “remarkably responsive” Honeywell keyboard, like 
the one reviewed above, for your PC-compatible. You get the same 
technology, touch and quality in a replacement keyboard that OEMs 
have chosen for more than 25 years. 
We're so sure you'll be pleased with the quality and reliability of 
your new Honeywell keyboard that we back it with a 3-year limited 


warranty. 


For information on how to get your hands on a Honeywell keyboard, 
or for distributor information, call toll-free: 1-800-445-6939 (In 


Texas, call collect: 915/543-5566). 


Honeywell 


HELPING YOU CONTROL YOUR WORLD 


Keyboard Division, 4171 N. Mesa, Building D, El Paso, Texas 79902 
Reprinied from PC Magazine May 30, 1989 Copyright® Ziff Communications Company 
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With 107 keys, the Northgate Omnikey 
Plus’s defauit configuration puts 12 of its 15 
function keys on the left, where they were on 
the first IBM PC-XT and AT keyboards. 
Function keys 11 and 12 are separate, as are 
the extra function keys, 13 through 15. 
Another row of function keys can be added 
across the top of the keyboard. Besides 
containing the mysterious Omni key, the 
extra cursor keypad has 14 rather than the 
“standard” 10 keys. The PrtScr, ScrollLock, 
and Pause keys have been moved down to 
this pad. The other two novelties are an 
Equals key in the numeric keypad and an 
extra Astensk key below the Enter key. 








tered by pressing the 5 on the numeric key- 
pad when Num Lock is off’’), the Omni- 
key Plus’s extra cursor keypad has 14 
rather than the ‘‘standard’’ 10 keys. In- 
stead of using the now-common inverted T 
for cursor control keys, the Omnikey 
Plus’s middle pad duplicates the cursor 
keys, PgUp, PgDn, Home, and End, as 
well as the Insert and Delete keys. The 
PrtScr key on this keypad (it and its com- 
panions, ScrollLock and Pause, have also 
been moved from their Enhanced loca- 
tions) must be tapped twice to get it to 
dump the screen contents to the printer. 

At 20.25 inches, the Northgate Omni- 
key Plus is the widest keyboard we test- 
ed—too wide for some sliding keyboard 
trays on the market. Two 0.88-inch legs 
fold down in the back undemeath the key- 
board to increase the keyboard angle, 
while two 2-inch-wide cross-hatched rub- 


The Omnikey Plus’s 
sturdy metal case 
helps it to win the 


heavyweight crown. 


ber feet near the bottom front keep it 
steady. It features the standard pencil 
ledge/template holder. As in most of these 
replacement models, mechanical key- 
switch technology triggers the Omnikey 
Plus’s noisy, relatively stiff keys. The 2.5- 
ounce operating force required to trigger 
them is the highest of all we reveiwed. 

This keyboard’s sturdy metal case helps 
it to win the heavyweight crown as well, at 
4 pounds 10.5 ounces (it’s still 13 percent 
lighter than an IBM Enhanced keyboard). 
Unlike its peers, it has an 84-inch cable 
that can be detached from the keyboard 
body. Two cables come with the unit, one 
for IBM PC-XT and AT machines and an- 
other for PS/2s. Although there are three 
ports on the board, both cables (which also 
serve to connect to Amstrad, ATT, and 
Tandy computers) plug into the port about 
8 inches from the right rear comer of the 
keyboard. The function (or future func- 
tion) of the other two ports, which appear 
slightly different, isn’t mentioned. Also on 
the back with the cable connectors is a 
small button switch that performs a Cul- 
Alt-Del to reboot your computer. 


The one accounting decision 
that’s easy on you , 
as well as your wallet. Peachitee 


OMPLETE Ill 


Sh Peachtree Complete™ Ill is a true accounting software value — full- COMELEIE 1 
BAe we A 





peettaaent cea Eee uae ee een cinetey ome, 
have already discovered that $199 gives 
_sotmingrbi une motes handel yr ene ou 
needs: General Ledger, Accounts Payable, Aconunts Receivable, 




















Order, P st 
Péachired! Contete fly siccialat biracettels yours iid feactons 
that your company needs now, then add to the system as yourbusiness expands. 
Set up multiple departments, even multiple companies — theres virtually no 
Peachtree. 


limit to your business growth with Se. 
to Install. We give you everything you need to start using your 
tree Complete HI accounting system right away. a ae 

includes a Quick-Start oe Te and Accounting Primer, plus ¢ 

eight-volume reference li Each module has on-line tutorials to 

make learning simple. And course Context-Sensitive HELP is 


on-line at ail times. Best of all, Peachtree provides all these 
materials at no extra cost! 


be med Use. Peachtree Complete II includes system- 
wide features, such as scrolling reference tables, pop-up 
windows and short-cut keys, to help you work quickly 
and efficiently. 

Because the nine modules work together, 
you can accomplish several accounting 
tasks with only one Peachtree Complete 
entry. For example, when you enter an You'll have safe, simple access to all the vital information stored 
invoice, your Inventory, Accounts Receivable es in your accounting files. Print custom reports, graphs, histograms — 
and General Ledger are automatically updated. This and do it directly from your Peachtree Complete II menu! Peachtree’s 
Most recent version also lets you add customers, vendors, GL accounts and —- Double Bonus Bundle includes both Peachtree Complete Hl and PDQ HI1— 


other items on the fly. Plus we've built in automatic back-up of important data each normally $199—for one low price of $298. That's a savings of $100! 


ee ee The Peachtree Advantage. Since 1978, Peachtree Software has 
Ideal for Small Businesses. A recent survey conducted by the delivered quality accounting We stand behind our products with 
American Institute of CPAs showed that technical support directly from Peachtree ($1 per minute, $20 minimum on 
accountants recommend Peachtree to their your credit card) or through 
rece a om a our nation-wide network of 

er accounting program. We've ini support centers. We also offer G . 
over 450 pre-defined reports to keep your an unconditional 30-Day Money Special Upgrade EF ricing 








business running smoothly, induding Back Guarantee when you buy Peachtree Complete I & II 
financial reports, invoices, 1099s and directly from Peachtree. If for customers save 50% on upgrades. 
automatic federal and state payroll tax any reason you are not satisfied 

calculations, Reports can be printed to with our product, just return Limited Time Offer. 


the screen, or to one of up to four printers the package to us within 30 
attached to your computer. Or save your days for a prompt refund. 





reports to disk and print when it's lachlan tia ce oka NED 

Dice a accounting decision that’s easy on you 

you, range as ae as your wallet. Peachtree Complete I 

pining etre Call To Order at $199 or the Double Bonus Bundle for only $298. 

theenrisyon «OF for adealer near you. =“ ore" oa! 

‘want, saving time ‘Peachtree is an excellent Offering modules 

and needless 1-800-247- 3224 an fares er lar thas ecg bow of 
Save $100 With Our a, cdl we ery mal a a 

d handling Specifications: PC/MS-DOS version 
Bundle! Expand the power of your Peachtree sae eee ahr aimee higher with GIOK of memory ancl s tard dak For ase oth the 
scooting wih the esiomizadreporingcapab. 4505 Pavilion Place, Dept. PCM. Syst ae Tin srg ca 
ity of Peachtree Data Query™ Hl. From Norcross, GA 30093 and Personal System/2 is a trademark of International Business 
l De tae es Machines Corp. Not copy protected. 


your accounting data including export to Lotus ™ 
\ 12) TT od ana Te 


Peachtree Software’ 


_. lat 


SIGNIFICANT OTHERS 


by Bruce Brown 

Trying to coordinate the simultaneous 
testing of more than four keyboards by 
a panel of ten already-busy reviewers 
would be a Herculean task. But that’s 
not why these three models weren't in- 
cluded among our main review candi- 
dates. The lack of any consensus as to 
their popularity saved these keyboards 
from our merciless scrutiny. Nonethe- 
less, they’re all popular enough to merit 
your attention. 


Turbo 101 

If you’re a fan of the IBM Enhanced 
layout but don’t want to pay IBM prices 
for a replacement keyboard, Data- 
Desk’s Turbo 101 may be for you. At 
$149.95, it is expensive compared to its 
reviewed peers but still $50 less than a 
true-Blue model. (A Tandy 1000 ver- 
sion is available for $169.95.) 

The Turbo 101 is the only one of 
these keyboards to duplicate the En- 
hanced key layout exactly. Like all of 
these replacements, it’s smaller and 
lighter than its IBM prototype; in fact, 
it’s the smallest of the seven units we 
looked at. Its midrange 3-pound 9- 
ounce weight is not likely to slide 
around on your desk, however, thanks 
to the three half-inch-square rubber feet 
on its bottom front. 

The Turbo 101’s generous 100-inch 
cord (shorter than the Enhanced key- 
board's cord, but longer than those of 
the other replacement models) should 
successfully reach most tower units. 
Attached to the middle of the key- 
board’s underside, the cable can be 
threaded through molded channels go- 
ing both left and right; these channels 
exit about 3 inches from either end of 
the keyboard. 

The DataDesk keyboard comes 
without documentation, which 
shouldn’t provide too much of a prob- 
lem since the unit has only four, well- 
labeled switches—giving you the op- 
tion of configuring the computer for 
XT, AT, e-XT, or e-AT operation or 
letting it set itself automatically; PS/2 
operation requires an optional adapter 
($7 including shipping). 


The only problem we had in operat- 
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ing the Turbo 10] was that the PriSc 
key wouldn’t cause the screen to print 
unless the Shift key also was pressed. 
The unit uses the same mechanical key- 
switch technology that triggers a com- 
puter’s recognition of most replace- 
ment keyboards, and its operation is 
anything but silent. The keys make a 
“‘thunky’” sound when pressed, while 
the Spacebar makes a metallic clank. 
The keys require 2.3 ounces of pressure 
to record a keystroke, which is one of 
the higher figures among these units. 


Astandard clone 
keyboard after the 
fashion of the Maxi- 
Switch and Chicony 
models, the $89 Zeos 
RS is average to low- 
average in almost 
every way, from its 
midrange price to 
its light weight. 


In light of its relatively high price, 
the Turbo 101’s two-year warranty and 
lack of options—such as the ability to 
swap the positions of the Ctrl and Caps- 
Lock keys—are somewhat surprising. 
And as a straight IBM clone, its failure 
to provide PS/2 compatibility automati- 
cally is unexpected. 

Turbo 101. 

DataDesk, 7651 Haskell Ave., Van 
Nuys, CA 91406; (800) 826-5398, 
(800) 592-9602 (in Calif.). 


HiTek AT-101 

Thanks to its reasonable price, compar- 
atively substantial weight, and long 
warranty, NMB Technologies’ HiTek 
RT-101 is an impressive clone key- 
board. 


Sporting the same slightly altered 
layout found on the Chicony and Maxi- 
Switch keyboards—with the enlarged 
Enter key, relocated Backslash, and 
shrunken Backspace—NMB’s Thai- 
land-made $60 keyboard is slightly fan- 
cier than either because of its sculpted 
keys. It is also a bit smaller and a lot 
heavier. In fact, though it takes up less 
desktop reai estate than any of its peers. 
the HiTek’s 4-pound-4-ounce weight is 
closer to those of the feature-rich Key 
Tronic and Northgate models than to 
any of the cheaper clones. Like the lat- 
ter two keyboards—as well as the 
Maxi-Switch—it comes with a gener- 
ous three-year warranty. 

Despite the HiTek’s weight and the 
two .75- by .5-inch rubber tabs on its 
bottom front, with its legs extended it is 
more prone to moving on the desk than 
most other keyboards. (It’s much less 
likely to slide about if you don’t extend 
the legs, as two more mubber tabs are 
found on its back.) 

The HiTek’s operation is relatively 
silent, with no click. Like most of these 
keyboards, it uses mechanical key- 
switch technology. Its required operat- 
ing force of 1.9 ounces gives it the sec- 
ond-lightest touch among the units 
reviewed, the key travel length is .14 
inch. 

The HiTek RT-101 is bundled with 
many of the 286 and 386 desktop ma- 
chines we test at PC Labs. Its 84-inch 
cable is attached to the middle of its 
back. Much like the Turbo 101, the Hi- 
Tek has molded channels that direct the 
cable to openings 4 inches from the 
back left and right sides. 

The HiTek has but one switch on the 
bottom—to configure it for use with 
PCs and XTs or ATs. You have to 
reach in with a pen or small screwdriver 
to change the setting, but the switch is 
Clearly labeled; this is important be- 
cause there’s no documentation with 
the keyboard. The HiTek doesn’t work 
with PS/2s, and it offers no provision to 
switch the Ctrl and CapsLock keys or 
redefine any other keys. 

If you like a quiet keyboard and the 
Standard clone layout, the HiTek’s fea- 
tures recommend it. 


HiTek RT-101, 

NMB Technologies. 9730 Indepen- 
dence Ave., Chatsworth, CA 91311; 
(800) 321-3536, (818) 341-3355. 


Zeos RS 

A standard clone keyboard after the 
fashion of the Maxi-Switch and Chi- 
cony models, Zeos International's $89 
Zeos RS is average to low-average in 
almost every way, from its midrange 
Price to its very light weight. 

The Zeos keyboard is manufactured 
by NTC Co. (Nan Tan Computer Co., a 
Taiwanese firm) and is found with 
many 286 and 386 desktop machines. It 
features the same clone layout found on 
the Chicony, Maxi-Switch, and HiTek 
keyboards. 

A relatively small keyboard, the 
Zeos takes up just a tad more space on 
your desk than the Turbo 101. It weighs 
a low 3 pounds | ounce, and thanks to 
its half-inch-square rubber feet, it 
doesn’t slide around much. It also feels 
sturdier than you'd expect, given its 
light weight. 

The only functional problem we no- 
ticed in this keyboard was inconsistent 
functioning of the PrSc key. Some- 
times pressing it would retum an aster- 
isk on the screen; at other tines the ex- 
pected screen dump would take place. 

Utilizing mechanical key-switch 
technology, the Zeos RS has a 2.2- 
ounce key tension, giving it a some- 
what clicky and springy feel. Its cable is 
an average 84 inches. The unit comes 
with a clear hard-plastic cover and a 
pamphlet of documentation small 
enough to be taped to the bottom of the 
keyboard for technical reference. An 
optional PS/2 adapter can be pur- 
chased. 

Although Zeos boasts of a one-day 
average tumaround time for repairs and 
offers a 30-day money-back guarantee, 
its one-year warranty for the Zeos RS is 
way below average. That lack puts this 


otherwise average keyboard at the bot- 


tom of the pack. 
Zeos RS. 

Zeos International, 530 5th Ave. NW, 
St. Paul. MN 55112; (800) 423-5891, 
(612) 633-4591. 


_ KEYBOARDS 


The Omnikey Plus was quite new when 
we tested it, and the documentation was 
not in final form, but we’ve since received 
acopy. The 36-page user manual is pretty 
comprehensive, though not as good as the 
Key Tronic’s manual. Among the many 
topics it treats is how to set the eight-switch 
panel on the back of the keyboard. Besides 
setting up the keyboard to work properly 
with the computer at hand, and telling the 
keyboard which function keys are being 
used, the DIP switches let you use your 
computer as a terminal on a Novell LAN, 
or swap the functions of the Ctrl and Caps- 
Lock keys. The Omnikey comes with a 
three-year warranty. 


PANEL REACTIONS 

Northgate has a reputation for designing 
almost anything its users request. If the 
Omnikey Plus, then, is the keyboard that 
many users request, this would seem to 
signify that acceptance of the IBM En- 
hanced layout is less widespread than 
Northgate competitors’ designs would 
lead you to believe. 

Six of our panelists liked the changes 
implemented in the Omnikey Plus, some 
rather enthusiastically. Even the four who 
generally disliked the modifications had a 


Six of our ten 
panelists liked the changes 
implemented in 
the Omnikey Pius. 


few good things to say. Our straw poll in- 
dicated that the Omnikey Plus won over 
more than its share of fans. Reviewers An- 
tinori, Betts, Brown, Kane, and O’Brien 
said they would buy one for their personal 
use. Seven panelists said they would buy 
this product for their company. 

The tactile and audio responses of this 
keyboard gamered strong responses, not 
all of them positive. Some described the 
response as clicky and loud. Poor, for ex- 
ample, thought it felt ‘‘metallic.’” Kane 
thought the “keys are not as well attached 
or as heavy as IBM’s.”’ 

The other major group criticism re- 
volved around the retum of the function 
keys to the left side of the alphabetic key 
area. Many of us who learned to type on 






EDITOR'S CHOICE 


® Northgate Omnikey Plus 


The consensus of the editors (as well 
as project leaders and free-lancers) 
involved in this project was that 
computer users ought be given a 
choice as to which keyboard they use. 
And one of their options really should 
be Northgate’s Omnikey Plus. 
Northgate’s extra-wide monster 
with its 107 oddly arranged keys 
wasn’t the ideal keyboard for 
everyone on our panel. But as it isthe 


| only keyboard to provide an 


altemative to IBM’s Enhanced 
layout—and the sole supporter of the 
left-sided function keys that many 
people feel so strongly about—the 
appeal of this heavy, solidly 
constructed unit is in the departure it 
offers. 

The malleability of the Northgate 
Omnikey Plus only adds to its 
attractiveness. Instead of having its 
function keys in the left location, they 
can be placed along the top, or in both 
places. Its Ctrl and CapsLock keys 
can also be swapped. Speaking of 
flexibility, we have to commend the 
Key Tronic Professional Series KB 
101 Plus for offering variable key 
tensions. 

While Key Tronic’s keyboard 
fared far better than its peers in our 
**Would you buy it for your 
business?”” poll, winning one less 
than Northgate’s eight yeses, it didn’t 
score nearly as well on our weighted 
ratings. When our panelists were 
asked to rate these keyboards, as well 
as the ones bundled with Compaq and 
IBM machines, the Northgate 
Omnikey Plus garned the most 4s by 
far, with the highest overall score. 

The Northgate’s wealth of 
mutable features are impressive, but if 
we had it our way, we'd be able to 
choose between keyboards that offer 
things like longer cables with plugs 
on both ends, mouse ports, and 
variable height adjustments, and 
LCD screens that display keyboard 
macros. In short, the choice of our 
editors is to be offered more choice. 
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CWhere/World Carmen Sandiego?. . 25. 
OWhere/USA Carmen Sandiego?... 25. 
OWhere/Europe Carmen Sandiego? 29. 
DWhere/Time Carmen Sandiego? . . 32. 
IPSUM eet cotegiie «norte scsuen a 
®iJetFighter (by Velocity)......... 


OFamily Software Library (incl. Bank ar 
Writer, Where/Europe Carmen Sandiego, 





EVDO)... Aten she nia ace oat §9. 

Electronic Arts ... CP 

OF errari Formula ri pabe ketene aie 29, 
PIG ieicoconciaes dts ceismanert 35. 
MStaSs. eee eee 45. 
OBattle of Britain ...........0.. 48. 
Deluxe Paint il (Enhanced)...... 89. 
Learning Company ... CP 

EiMath Rabbit (eges 4 to 7)....... 26. 
BiReader Rabbit (ages 4 to 7)..... 29. 
BWhniter Rabbit (ages 6 to 12) ..... 29. 
BiRocky's Boots (ages 9 to edult) .. 32. 
Microprose ... CP 

OF-15 Strike Eegleil............ 39. 
OF-19 Stealth Fighter .. 1 3. 
ORed Storm Rising............. 39. 
Microsoft ... NCP 

OF light Simulator 4.0 Af New... .. 39. 
Mindscape ... CP 

OGauntlet .........0. Reo Pecan 29, 
Balance of Power 1990 . fare anata 33. 
Parlor Software ... CP 

OBridge Parlor2.3............. 49. 
Siarra On-Line ... CP 

Mother Goose (ages 4 to adult) .. 19. 
Mlinexkder....08..e 268. PRR as 24. 
MGOGRUSH. 0... cece ees 25. 


“DEFECTIVE SOFTWARE REPLACED IMMEDIATELY DEFECTIVE HARDWARE REPLACED OR REPAIRED 






3392 
4455 
6023 
4345 


4399 
5695 
4456 
3404 
8106 
6022 


$993 
3467 
4283 
8187 


4437 
4439 
4434 
4631 
$680 


1-800/243-8088 


MMc PC Connection 


Syeers 


Sierra-On-Line ... CP 
Manhunter: San Francisco—In this exciting 

sequel to Manhumer: New York, you take the 
role of an undercover manhunter, working 
for alien invaders against your own kind, A 
fast-paced, death-delying adventure. . 


@Leisure Suit Larry!... . . $25, 
Leisure SuitLarryll........... 33. 
@Leisure Suit Larry Ill. .......... 39, 
King’s Quest IV (572k version) 

with Free Hint Book ............ 33. 
Manhunter: New York . . KH 










Manhunter: San Francisco. .... . 
Police Quest Il (w/free Hint Book) . = 
@Space Questll............005 33, 
@Space Quest Ill (w/ree Hint Book) 36. 
Colonel's Bequest..... 00 ..... 36. 
Spectrum Holobyte ... NCP 


OWeiltris (Tetris seque).......... 22. 
@Tetris (addicting mind teaser).... 22. 
Falcon/AT (F-16 simulation) ..... 32. 
(OVETME! ss. Mec cack 32. 
Spinnaker ... CP 

OKids on Keys (ages 4 to9)...... 19. 


OKinder Comp Gold (ages 3 fo 8)... 25. 
OFacemaker Gold (ages 3 to 8)... 25 
OKidwriter Gold (ages 6 to 10) .... 32 
OSargon IV 


. $33. 


Stone & Assoc. ... NCP 
Supports Hercules Mono. end CGA 


fiMemory Master (ages 2 to 6). . 

@My Letters,Numbers, Words (2 to noe 
@Phonics Plus (ages 4-8)........ 22. 
1st Math (ages 4 to 8).......... 22, 
O2nd Math (ages 7 to 16)........ 27, 
Sublogic ... NCP 

QJet (requires CGA or EGA)...... 33. 
DUFO : 
True BASIC, inc. . 

fKemeny/Kurtz Math Series: 

18 titles 


670M 
6 Mill Street 
Marlow, NH 03456 


SALES 603/446-7721 FAX 603/446-7791 


an ee 











i) 
il 


Stone & Associates ... NCP 

Bi (st Math—Animated graphics teach addition, 
subtraction, & patterning Ages 48... $22. 
Chand Math—Interactive tutorial and 7 games 
“seach” then “test” beginning addition 


through pre-calculus. Ages 7-16 $27. 


HARDWARE 


Manufacturer’a standard limited 
warranty period for itams ahown ja 
listed after aach company name. 
Some products in their line may 


have different warranty perioda. 
AST Rasearch ... 2 years 
1223 VWOMIm2C/SIP.......0 ...... 89. 
1302 SixPekPlus 64k C/S/P.. . 129. 
1299 SixPakPlus 384k C/S/P.... .. . 189, 
4107 RAMpage Plus 286 512k........ 419. 
4105 RAMpage Plus MicroChannel 512k 469. 
Brother international ... 1 year 
§787 HL-8eLaserPrinter........... 1899, 
5788 HL-8Ps PostScript Laser Printer ... call 
5786 Toner/DrumKit.......0 0.000005 99. 
Central Point ... 1 year 
§042 Copy Il PC Deluxe Option Board. .” 115. 


Spectrum Holobyte ... NCP 
() Wellns—Just when you've conquered Tetris, 
Soviet master creator Pajttov sends us Welluis! 


You're in another dimension as you attempt to 
place pieces falling from all 4 sides into a well. 
Welltris—another name for Addictive... $22. 





jl 
@ 
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: 


and may your precious 


1604 
1605 


1608 
1686 
1704 
1713 
1707 


1708 


3211 
3210 


Compucabie ... 2 years 

2-Position switch box . . ane SOS, 
3-Position switch box ..0........ 35. 
Cuesta ... 1 year 


Datasaver 400 Watt (power backup) 429. 


Curtis ... lifetima 

Disk HolderDB-1...... ........ 8. 
Printer Stand PS-1.............. 18. 
Fittered SafeStrip SPF-3 ......... 24 
Emerald SP-2...........0-.005 36. 
Ruby SPF-2 (6 outlets; 

EMI/RFI filtered; 6 ftcord)........ 55. 
Ruby-Plus SPF-2 Plus 

(w/FAX & modem protection) .... . 65. 
DacEaay ... 1 year 

ACCELERATORS 

Breakthru 286-8 (8 MHz)........ 225. 
Breakthru 286-12 (12 MHz)...... 349. 
Diconix ... 1 year 


Brother International ... 1 year 
HL-8e Laser Prnter-Offers high-speed, high- 
anes for text and graphics at a 


very affo 


ble price. Includes 1Mb of mem- 





ory and an easy-to-use control panel. 2/89 


PC Magazine Editor’s Choice 


v 
I 





$1899. 


FX-1050 (136 col., 264 cps, 9 pin). . call 
LQ-510 (80 col, 180 cps, 24 pin). . 349. 
LQ-850 (80 col., 264 cps, 24 pin) .. call 
LQ-950 (110 col., 220 cps, 24 pin). . call 
LQ- 1050 (136 col., 264 cps, 24 pin) call 
LQ-2550 (136 col, 333 cps, 24 pin) call 
LX-810 (80 col,, 180 cps, 9pin)... 199. 
Printer-to-IBM cable (6 /eet)....... 15. 
Sth Generstion ... 1 year 

Logical Connection 512k. ....... §29. 
Logical Connection 1 Meg .... . . 659. 
Hayea ... 2 years 


Smartmodem 1200B (w/Smartcom Ii) oa 
Smartmodem 1200B (hardware only) 259. 
Smartmodem 2400 ............ 429, 
Smartmodern 24008 (w/Smartcom 1) 429. 
Smartmodem 24008 (hardware only) 399. 
Harcuiea ... 2 years 

Graphics Card Plus............ 189, 
NVGACard He os dee oie 


4696 











Intel ... 5 years 
2400 bys Medems—Reliable connections, 100% 
Hayes compatibility, and a great price. 
2400EX (aaernal) 
2400B Classic {ntemnal) 
2400B Modem 2 (wnernal mmcrochannel) . . 
intel ... S years 
2400B Interna! Modem......... 159, 
24008 Internal Modem wiCrosstalk 
Remote 2 (Thru Dec. 37)........ 219. 
2400B Internal Modem 2 (for PS/2) 249. 
2400 Baud External Modem..... 179. 
2400 Baud Ext. Modem w/Crosstalk 
Remote 2 (Thru Dec. 31)........ 239. 
Inboard 386/PC wit Meg....... 879. 
Inboard 386/PC Piggyback 4 woe 
inboard 386/AT (req. inst. kit) .... 859. 
inboard 386/AT Installation Kit. . . . 139. 
Above Board Plus 512k......... 419. 
Above Board Plus WO 512k...... 449, 
Above Board Plus82Meg...... 699. 
Above Board Plus8 I/O 2 Meg... 739. 
Above Board 2 Plus 512k....... 469. 
Above Board Plus Piggyback 
wi2 Meg (upgrades to 6 Meg). .... call 
Connection Coprocessor 
Visual Edge ..............0 ee 
Sere. ee sh meh saa 
computer to multi-task your favorite DOS 
applications and better manage the memory 
installed in your system. . . Gewese ceeSdD9. 
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| Kraft ... 5 years 
ThunderSuck wath New Game Adayter—All new 
| bundle! Be ready to cry out the latest game 
with the new Kraft ThunderStick and game 
| card bundle. Both newly designed and 


MATH COPROCESSORS 

8087-2 (for8 MHz 8088 CPU's)... $129. 
80287 (for 6 MHz 80286 CPU's)... 135. 
80287-8 (for 8 MHz 80286 CPU's) . 199. 
80287-10 (for PS/2 Models 50 & 60) 229. 
80387SxX (for 8O3B6SX CPU's)... 309. 
80387 (for 16 MHz 80386 CPU's). . 349. 
80387-20 (for 20 MHz 80386 CPU's) 399. 
80387-25 (for 25 MHz 80386 CPU's) 499. 
Kensington Microware ... 1 year 


Masterpiece .............ee ae 94, 
Masterpiece Plus ............. 109. 
Powerlree 50.0.0... . eee na 

Expert Mouse (Trackball for PS/2) . 

Key tronic ... 3 years 

101 Keyboard. .....00 oes es eae 99. 
101 Plus — Bc eee 99. 
Kraft ... 5 years 

New Game Adapter (2 game ports). 27. 
3 button Thunder Joystick........ 29. 


ThunderStick winew game adapter 55. 
3 button Joystick w/game adapter . 45 
Wreckballe. a: 0. A... ao ces 69. 


: 
| 





| packed with features .............. $55. 
Logitech ... iimited iifetima 
5464 Senes 2 Mouse (C9 for PS/2's) .... 65. 
5151 HIREZ Mouse(C9)... ......... 79. 
6029 Trackman (Trackball, senal)....... 85. 
6028 Trackman (Tackbail, bus)........ 89. 
5152 Mouse wiPaint Show (C9)........ 99 
4297 ScanMan Plus (hand scanner) ... 185. 
Magnavox ... 2 years 
5990 13” VGA Monitor (CMSO0G2\1 yr winty) 349. 
4760 13° Hi-Res Monitor (9CMO53) ... 369. 
4761 13” VGA Monitor (SCMO62) . 
4762 13” VGA Monitor (9CMO82) 
Micron Technology ... 2 years 
5818 Beyond 640 EMS Board 1 MB 
(exp. to 8 MB w/daughter card)... .. 369. 
5821 Extended Memory Board 2 MB 
(exp. to. 4 MB w/daughter cara)... . . 599. 
6014 Board for PS/2 Model 80 
339. 
6005 Ascend Mem. Board for Compaq 











2870 
2897 
2898 
6007 


6010 


files never di 


Microsoft ... lifetime 


Mach 20 (7 year warranty)...... $349. 
Mouse with Paintbrush ......... 109. 
Mouse with Windows 286 2.1.... 139. 


Mic ee 1 year 

PC-TRAC Trackball (serial version). . 75. 
PC-TRAC Trackball (bus version)... 85. 
FastTRAP 3D Trackball (serial version) 99. 
FastTRAP 3D Trackball (bus version) 109. 
Mouse Systems ... lifetime 
OmniMouse It w/PC Paint Plus .... 49. 
White Mouse (bus or serial) wiPC Paint 
Plus and Power Panel (thru Dec. 31) 69. 


Trackball (serial version) ......... 75. 
Trackball (bus version)........... 85. 
PC Mouse Il w/PC Paint+........ 89. 
NEC ... 2 years 

Multisync 2A (VGA Monitor) ..... 499. 
Multisync 3-D Monitor, ......... 689. 


Orchid Technologies ... 4 years 

Tiny Turbo 286 fecoatrator oar) ed 
Designer 800 VGA (360 x 480) .. 
ProDesigner VGA (800 x 600}... . to. 


peed ... L year 
PC-TRAC TackbalSmall and lightweight, 


self-adj 


resolution from 50 to 1000 dpi. 


PC-TRAC senal.. $75. PC-TRAC bus. . $85. 
Fas TRAP—Trackball with a Trackwheel 
provides third axis pointing capability. 


FastTRAP senal . 





$99. FastTRAP bus . $109. 





PC Power & Cooling Sys. ... 1yr 
REPLACEMENT POWER SUPPLIES 
Turbo Cool 150 (25° - 40° cooler) 
Turbo Cool 250 (25° - 30° cooler) 


Turbo Cool 375.000... 2.00.06. 299 
Practical Peripherals ... 5 years 
1200 Baud Internal Modem 


1200 Baud External Modem (mini) . 77. 


Microbuffer Inline (oaralie! print 


2400 Baud Internal Modem for PS/2.. 229. 


Princeton Graphics ... 1 yeer 
Ultrasyne (800 x 600 max. res.)... 549 
Safe Power Systems ... 2 years 


Safe 250W (standby power bkup) 249. 
Safe 425W (standby power bkup} 369. 
Safe SOOW (standby power bkup) 495. 


it 


129. 
169. 
Silencer 150 (84% noise reduction} 115. 


179. 
2400 Baud Ext MNP Modem (Lev 5) 209. 





Intel ... Syears 
Inboard 386/PC-Brings advanced com 
power to your system. Includes 
16Mhz 80386 processor and IMb RAM. 
Flexible 32-bit memory expansion sae 
are also available ................ 579. 
SOTA Technology ... 2 years 
5107 Floppy Dnve Controller (S/P).... . . 99. 
5109 SOTA VGA/16 (with 256k) ....... 219. 
$111 SOTA 286i-12 (12 MHz accelerator) 299. 
5402 SOTA 386i-16 (16 MHz accelerator) 419. 
Targus ... lifetime 
4899 Nylon Laptop carryingcase ...... 55. 
4901 Premier leather carrying case .... 199. 
TheComplete PC ... 2years 
4889 TheCompiete Hand Scanner 400 .. 169. 
5598 TheCompiete Half Pg. Scanner 400 189. 
4887 TheComplete FAX9600......... 429. 
5140 TheComplete Page Scanner...... 549. 
5828 Communvcator ..... 589. 
OCR SOFTWARE 
5789 OCRIHS10....... 199. 
5807 TheCompiete OCA/Page 1.0...... 319, 
Toshiba ... 1 year 
3684 11000 Laptop (80C88, 6.4 ibs.).. . 669. 
4856 T3100E Laptop (12 MHz, 20 Meg) 2749. 
4958 T1600 Laptop (12 MHz, 20 Meg) . 3249. 


sappear. 


Tipp Lite ... 2 years 


LS 600 Line Stabilizer.......... $85. 

LS 1200 Line Conditioner ....... 159. 

LS 1800 Line Conditioner... ... . 209. 

Video 7 ... 7 years 

VEGAVGA. . eons seks census 259. 

1024) VGA (includes 512k) ...... 289. 
DRIVES 


OMEGA ... 1 year 

Bernoulli [I Single 20 Meg Internal. 767. 
Bemoulli (il Single 44 Meg interna) 995. 
Bemoullii Il Oual 20 Meg External 1659. 


Bemoull li Dual 44 Meg External 1969. 
20 Meg Cartridge Tripak 5%")... 169. 
44 Meg Cartridge Tripak (5%")... 2 
CONTROLLERS (required) 


(CM9032-VGA analog color monitor compati- 
ble with all 17 VGA modes. 720 x 400 text 
resolution 8 640 x 480 graphics resolution. 
allows for a virtually unlimited 


number of colors to be displayed 





$349. 
Mountain Computer ... 1 year 











2917 40 Meg Internal Tape Drive...... 379. 
2915 40 Meg External Tape Drive ..... 479. 
2916 40 Meg External Tape Drive 
with Power Supply ............ 
§378 60 Meg External Tape Drive 
with Power Supply............ 1169. 
5616 150 Meg External Tape Drive 
with Power Supply............ 1495. 
5499 80 Meg Internal Tape Drive... .. 519. 
5503 80 Meg External Tape Drive ..... 629. 
5190 40 Meg Data Cartridges 
. (pre-formatted) ...... 6... eee 35. 
Video7 ... 7 years Pacific fam. 1 year 
10241-New! Interlaced, Super VGA adapter. 5010 1.2 Meg External (for PS/2’s)..... 215. 
Fastest 16-bit graphics of any DRAM-based 5011 360k External 51/6" Pee a ae 179. 
4 ‘ Plus 2 years 
VGA board. Supports both fixed & variable 3105 Hardcard20 Meg (49ms)....... 549, 
frequency analog monitors. 3106 Hardcard 40 Meg (28 ms)....... 699. 
10241 w/256K . $229. 40241 w/542K . $289. 5165 Impuise 80 meg Hard Drive(12ms) 879. 
5163 Impulse Controller (required)... ... 229. 
== 22. SE - SS s Se 2 EE S= 


We wish you good cheer. 


Seagate ... 1 year 
FREE PCTV® Hard Drive installation 






Tape with purchase of 20, 30 or 40 Meg 
Seagate drive for the IBM PC (not for 
Al). Beta or VHS. 
2285 20 Meg Internal Hard Drive ST225 
(w/controller and cables, 65 ms) . $289. 
2286 30 Meg Internal Hard Drive ST238 
(w/controller and cables, 65 ms). . 299. 
4554 40 Meg Int. HD ST251-1 (28 ms). . 359. 
2287 40 Meg Int. HD for PC ST251-1 
(w/controller and cables, 28 ms). . 429. 
4624 80 Meg Int. HD ST4096 (28 ms) .. 619. 
TEAC ... 1 year 
4950 PC, XT 360k Drive 6'4") ........ 79. 
4951 720k Drive (specify XT or AT, 3'2") . 79. 
4670 1.44 Meg Drive for XT (3'2")...... 99. 
4326 1.44 Meg Drive for AT {includes Bastech 
Software utilities, 3'2" copy prot.) . 119. 
Toshiba ... 1 year 
3650 AT 360k Drve (5%)....... .. BS. 
3649 AT 1.2 Meg Drive (5%") . 99. 
4755 AT 1.44 Meg Drive (3'2", 


includes Bastech softwere utilities) 119. 








DISKS 


All disks have a lifetime warranty. 
5%" DS/DD Disks (360k) 

Sony (10 disks per 
Maxell MD2-D (10 disks per box)... 13 


3291 
2789 
4192 


5%" DS/High Disks 
(1.2 Meg) 

3770 

3292 

2790 


Sony (10 disks per box).......... 
Maxell MD2-HD (70 disks per box) . 


Practical Peripherals ... 5 years 

2400SA MNP-has br taffordabiliy to 
the world of hardware-based MNP level 5 
error-free data transmission. Also supports 
100% Hayes compatible 2400 bps standard 
communications $209. 





Verbatim Datalife (70 disks per box). 13. 
Density 


Verbatim Datalife (10 disks per box). 19. 












MEMORY 


3248 256k DRAMs (120 nanosecond)... call 
4366 1Meg x9 SIMMs (100 nanosecond) call 
5510 1Megx9SIMMs (80 nanosecond) call 
5746 1Meg Chips (80 nanosecond) .... call 


OUR POLICY 
© We accept VISA and MASTERCARD only. 


@ No surcharge added for credit card orders. 
® Your card is not charged until we ship. 


io © If we must ship a partial order, we never charge 


freight on the shipment(s) that complete the order (in 
the US.). 

@ No sales tax. 

@ ANUS. shipments insured; no addibonal charge. 

®@ APOIFPO orders shipped 1st Class Mail. 

@ Internabonal orders U.S. $250 minimum. 

@ Upon receipt and approvel, personal and company 
checks now clear the same day for mmediate stupment 
of your order. 

e CoD max $1000 ‘Cash, cashier's check, or money 


yl 

Sunieeeaik Meaatteas Rrdoa aches 0, 
or Saturday 9:00 to 5:30. You can call our business: 
offices at 603/446-3383 Monday through Friday 9:00 
to 5:30. 











‘Targus ... lifetime 
Prenmer Leather Canying Case—Establishes a new 
totic bl aang ol he pve standard of quality for business related luggage. 
of OS/2. Sophisticated analytical This dual purpose case combines a luxurious, 
MISCELLANEOUS SHIPPING 
“Traveling Software .. . NCP Note: Accounts on net terms pay actual shipping. 

4864 Disk Labels 3'2" (Oty. 250)....... 13. Slept Genco omg Continental US: 
6035 Disk Labels 5%” (Qty. 250)....... 13, or serial ports. © For monitors, printers, Bernoulli Boxes, computers, 
4865 Address Labels 31/2” x '416” DOS, ox view contents of a ar, Can hard drives, and power backups, pay actual charges. 

(QO 3750) Fe cette cece 15. : Call for UPS 2nd-Day & Next-Day-Ai 
4807 Laser Labels 1” x 25/6” , 3000) . 24. also backup your laptop’s hard disk... $85. © For all other items, add $3 per order to cover UPS 
4811 Laser Transparencies 82" x 11” Shipping. For such toms, we automabcally use UPS 

(Ee ae ne 22. 3'2" DS/DD Diskettes (720k) isso 

CompuServe 3297 Sony (10 disks per box).......... 14. 
1676 CompuServe Information Service. . 24. Verbatim (10 disks per box) . .. 15. Hewall: 

Cables ... lifetime i . © Formonilors, printers, Bernoulli Boxes, computers, 
1019 Smartmodem-to-AT cable (70 feet} . 15. 3%" DS/High-Density Diskettes hard dives, and power backups, actual UPS Blue 
5511 Right Angle Printer cable (6 feet)... 15. (1.44 Meg) charge wil be added. For ail other items, add $3 per 
1050 Parallel Printer cable (15 feet) ..... 19. 3298 Sony (10 disks per box).......... 29. order. 

Dow Jones ... NCP 3773 Verbatim (10 disks per box). .. 29. Alaska and outside Continental US: 
5494 ONews/Retrieval Member Pack.... 24. 2793 Maxell (10 disks perbox)......... 29. © Call 603/446-3383 for intormaton. 

ee 


(© COPYAIGHT PC CONNECTION. INC, 1688. PC CONNECTION AND PCTY ARE RIEGISTERED TRADEMARKS OF PC CONNECTION, INC, SWARLOW, NH. THE RACUOON CHARACTERS ARE TRACIEMARKS OF PC CONNECTION, INC, 





Using the old beam. 
(Or, how we learned to log on.) 
t takes a lot of lumber to run a computer mail order 
| business here in the high rise hamlet of Marlow, NH 
(pop. 560). In fact, we recently started construction 
of a new sales and distribution center. Inspired by our 
well-built mascots, we've cleared ten acres, put ina new 
Toad, dug a pond, and are getting as much done as 


possible before winter. (At which time any tools you 
drop outside are lost until spring). 
Fast stud service! 


Admittedly, we've kept the local carpenters pretty busy 
since 1982, when we had them put some shelves in a 


An awful lot of concrete to tell the truth. But it sure helps 
to have a solid base of customers. So next time you're 
remodeling your micro, call us for the peripherals and 
programs. We'll make sure you don't get hammered on 
price. And we'll provide the toll-free technical support 
you need to make sure that everything's screwed on 
right and no wires are crossed. Plus, to keep you on the 
straight and narrow, we have a gift to help you follow all 
the rules. Read on! 


Take our measure. For free! 

Business, like football, is often a game of inches. And 
the best way to make short work of your long shots is 
with your very own PC Connection Folding Ruler. 
~eeneeenn— Because it's the perfect tool for 











closet to create our first warehouse. 
They've already restored the stately 
Christmas Tree Inn (c. 1833) to serve 
as our headquarters and conference 
center, rebuilt the dam out front, 
and even created a state-of-the-art 
TV production studio. 

And what, you may ask, do all 
those sticks, stones, bricks, bracks, 









determining the long and the 
short of just about anything. You'll 
receive one free with any order of 
$500 or more between now and 

, December 31. 

Just call 1-800/243-8088 or 
1-603/ 446-7721, M-F 9:00 to 9:00; 
Saturday to 5:30. If you're planning 
to visit, please call ahead. 


tongues and grooves rest upon? 
You'll never get the short end of the stick with the 
Folding Ruler. Offer not available to 
eccounts on pet terms. One per customer, 
For IBM Personal Computers exclusively. 
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original PC or XT keyboards were thrilled 
to have the function keys back home where 
they belong; others liked the idea but had 
already grown accustomed to their top po- 
sition. Some, like Howard, were annoyed 
by the reappearance of this layout. He said 
simply, ‘‘Northgate is living in the past.”’ 

Panel opinion ran roughly 2 to | in fa- 
vor of modifications such as the Asterisk 
key in the bottom row, the additional com- 
plete cursor control pad, the Reset button 
on the back of the case to perform a warm 
boot, and the double-clutch PrtScr func- 
tion. Even those who spoke against these 
and other innovations did so half-hearted- 
ly; many indicated that they didn’t think 
they would actually use the new keys, if 
only because they were set in their ways. 

Beyond the particular changes, this 
product drew strong feelings from several 
reviewers with its fundamental quality and 
functionality. ‘‘] was impressed by its in- 
novative use of color [Esc and Ctrl keys are 
red, Shift keys green, and Alt keys blue] 
and its sturdy constnuction,”’ said Betts. 
**Northgate’s supplier provides what 
seems to be the best-built keyboard,”’ said 
Howard. And Kane said, ‘‘The Omnikey 
Plus is the best of the four keyboards | 
looked at. It’s the product IBM would 
have built if it had extended the original 
AT keyboard, my keyboard of choice.”” 
O'Brien agreed: ‘Northgate has mastered 
the layout that IBM lacked to complete the 

kage.”” 

With all of these raves, you might be 
tempted to call Northgate up and buy one 
today. But before you do something rash, 
bear in mind that reviewer Losee wouldn't 
take one if you gave it to her. She pointed 
out that it was incompatible with our PC 
MagNet cursor speedup utility; she prefers 
the function keys to be horizontal across 
the top of the board, and she likes to put her 
keyboard in her lap while she types. 

The Omnikey Plus is certainly a high- 
quality, innovative product, and its mid- 
range price of $119 seems reasonable. If 
you basically like the feel of ‘‘true blue’ 
keyboards but are disappointed with their 
layout evolution and want more options, 
it’s a product to consider. As Matzkin put 
it, ‘“The key layout is the result of consid- 
erable thought and reflects a desire to give 
users the best possible tool.”’ s 


Kellyn Betts is an associate editor of PC 
Magazine. Bruce Brown is a frequent con- 
tributor to PC Magazine and a computer 
consultant currently based in Simsbury, 
Connecticut. 
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“Hf aman does not keep 


pace with his companions, perhaps it is because 


he hears a different drummer.” 
Or maybe he is just using the wrong keyboard. 


by Alfred Poor 


There are millions of us who sit down each 
day to pound away on a standard-issue 
101-key keyboard. And for the majority, 
that’s all we need. But for some of you 
reading this article, a standard 101-key 
keyboard is as out of place as high heels at 
a surfing party or cutoff shorts on Wall 
Street. 

You need not suffer in silence. Speak 
up! What’s your problem: no desk space 
for your mouse, an accounting program 
that won’t add two numbers when you 
want, or maybe you need to accept credit 
cards? Hey, no problem! 

There are literally dozens of different 
keyboards available for almost as many 
different specialized needs, environments, 
and applications. Some take only modest 
liberties with standard key arrangements, 
while others go so far as to approach the 


borders of bizarreness. 

One example is the famous Dvorak lay- 
out. The standard QWERTY configuration 
(named for the first six alphabetic keys at 
the upper-left comer) was originally de- 
vised to slow down typists. Early typewrit- 
ers had a tendency to jam, especially when 
the operator reached high speeds. Modern 
technology has eliminated the jamming, 
and the Dvorak keyboard was designed for 
more-efficient key placement. But Dvorak 
is old hat, now. You can get keyboards 
with this arrangement from a variety of 
sources, and there are even public-domain 
and shareware programs that will remap B 
your keyboard to give you a Dvorak lay- 
out. What are some of the more exotic pos- 
sibilities? g 

Realizing that there is vast room for im- E 
provement in this arena, we decided to 






























Nothing travels easier than a 
FOCUS application. PC/FOCUS is 
the PC implementation of the 
world’s leading Fourth Generation 
Language, plus a complete and 
powerful database management 
system. 

In addition to MS-DOS, O82 
and all major LANs, FOCUS also 
runs on IBM mainframes, DEC 
VAX, Wang VS and most UNIX 
systems. 

Capable of relational joins and 
universal data access to every 
major database running on any of 
those platforms, FOCUS is the 
perfect development too! for com- 
Pany-critical cross platform appli- 
cations and for downsizing or 
upsizing applications. What's 
more, it’s really easy to use. 

For more information on appli- 
cations that travel well, call or write 
Information Builders, Inc. 


PC/FOCUS 


Information Builders, Inc. 









ee q 
r. \ - 4 
PCFOCUS 65 2 registered trademark of Information Buiders. tne J AR dt f "y 
Other product names are trademarks of ther respective holders F Sd é — ag + 
Fc ER ined 


1250 Broadway. New York, NY 10001 {212] 736-4433, Ext. 3700. 
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Why settle for a single player, 
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Printer 
PrinterProperties 


Postacrip 


IBM Personal Pageprinter 





00S Print spooler Document 
| foarte Sam 
Uncol. Copies 
La Printerteet selected Pages 
— _Current Pag 


when you can ae the whole NY 


IBM Interleaf Publisher. The desktop publishing ensemble that does it all. 


results you get with an IBM LaserPrinter. 
Pop-up menus that let anyone play like a 

ro. Practice, practice, practice? Not with IBM 

terleaf. Its pop-up menus lead you through any task. 
So you're free to improvise. Create. Even show off a 
little. And if you want to change your tune, that’s easy, 
too. Start with a spreadsheet, and transform it into a 
pie chart, then to a bar chart, then to a line graph— 
instantly. 
If all this sounds like an overture you can't 
refuse, contact your IBM marketing representative or 
IBM Authorized Dealer and ask 


Until now, most desktop publishing software 
played only one tune. Some performed page layouts. 
Others executed graphics. Then there were the word 
processing virtuosos. And the charting soloists. 

But now there's IBM Interleaf™ Publisher. It per- 
om all these functions, and makes them work 

ther in concert. So all you need is one desktop 
aa ee instrument to do the work of many. What's 
more, the critics agree Interleaf 


does it all better and faster than 
the packages that only play solo. 
% Which makes you more productive, 
whether you work alone or with 
others, on anything from simple 


memos to fully orchestrated publi- 
cations. Especially when you add the power and speed 
of any 386-based IBM PS/2° and the great-looking 








(BM and PS/2 are registered trademarks of Internahonsl Business Machines Corporation. 
iraertead is 8 trademark of interiead inc. 
‘386 is a trademark of intel. © 1969 18M Corp. 


about IBM Interleaf today. To find 
the dealer nearest you. call 

1 800 IBM-7257, ext. 146. 

And get ready for 

the applause. : 






round up some of the more unusual charac- 
ters in the keyboard market. We did not 
subject them to our more typical rigorous 
testing, but we did try some out. We were 
able to verify that they did work as adver- 
tised, as far as we could determine with a 
quick look. 

Key Tronic is one of the largest and 
most famous makers of replacement key- 
boards, and it quite fittingly has one of the 
largest catalogs, which includes some 
rather unusual models. 

The Key Tronic KB5153 does not have 
a numeric keypad at the right-hand edge. 
Instead, the $249 keyboard has a 3.5-inch- 
square opening revealing a black plastic 
surface. This is a touch-pad that can func- 
tion in any of four different modes. It can 
act like a cursor pad; move the stylus that 
comes with it (or your finger) across the 
surface from left to right, and the keyboard 
signals a series of Right Arrow key press- 
es. In Function Key Mode, you can pro- 
gram different regions to execute different 
commands for different applications. You 
can define from 4 to 36 locations at a time, 
depending on whether you use a2 by 2 or 6 
by 6 matrix. The keyboard comes with 
sample functions and templates for DOS, 
Lotus 1-2-3, WordStar, and WordPerfect. 
Mouse Mode and Graphics Mode are simi- 
lar. The Mouse Mode moves the cursor in 
response to the relative movement of the 
stylus, while the Graphics Mode is like a 
drawing tablet where the cursor follows 
the absolute position of the stylus on the 


This keyboard is actually pretty handy. 
Key Tronic VA 101 


The $700 Key Tronic VA 101 includes a 
magnetic stnpe reader that “reads” cregit cards. 


~ ODDBALL KEYBOARDS 


Key Tronic KB5153 
Instead of a numeric keypad, the $249 Key 


Tronic KB5153 has a 3.5-inch-square touch pad 


that can function in four different modes. 


The pad is not quite as easy to control as a 
mouse in some applications, but it can 
work with everything from Microsoft Win- 
dows to Ventura Publisher. 1 discovered 
that I actually had more control than with a 
mouse for paint programs, but I suspect 
that this is most likely a matter of taste. I 
found the Function Key Mode less useful; 
while 36 commands may sound like a lot, 
the prepackaged ones are not always the 
ones you need. The /-2-3 template was 
quite useful, however, and because you 
can easily program your own templates, 
you may find custom templates the most 
useful feature of all. 


The keyboard is also sold with a bar-code reader 


($700), or you can get both ($900). 
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The Key Tronic VA 101 is of a totally 
different stripe—magnetic stripe, that is. 
Designed to work with the magnetically 
encoded strips that grace most modern 
credit cards and contain (among other de- 
tails) your account number, the VA 101 
has an outgrowth in the upper-right-hand 
comer that has a slot down the middle. 
Take a credit card and swipe it through the 
slot, and presto! your computer will read 
the data from the card just as if you had 

it in. 

The VA 101 can also take a bar-code 
reader, which will automatically decode 
most popular bar-code formats, including 
3 of 9, interleaved 2 of 5, Codabar, Code 
11, and the ubiquitous UPC (Universal 
Product Code). The bar-code data is sent to 
your computer just as if you had typed it in 
by hand. The unit accepts a variety of 
wands and laser scanners, giving you even 
more options. 

The VA 101 can be configured with ei- 
ther the bar-code ($700) or the magnetic 
stripe reader ($600) or both ($900). All 
modes offer built-in intelligence that com- 
putes the internal check digits on the coded 
information and will not pass the results 
along unless the information checks out. 
The keyboard has a microprocessor han- 
dling this task, and you will find the pro- 
cessing delay is barely noticeable. Both 
Key Tronic keyboards, like the one we re- 
viewed in detail, are available from Key 
Tronic Corp., P.O. Box 14687, Spokane, 
WA 99214-0787; (509) 928-8000. 

Jameco Electronics is one of a number 
of companies offering new keyboards that 





25 Cartridges in Onef™— 
172 fonts and 20 symbol 
sets in one cartridge. 


Not that long ago printing 
with more than one font 
seemed like it took 40 days 
and 40 nights. You had to wait 
to download soft fonts. Or you 
had to switch any number of 
cartridges in and out looking 
for the right font. 


Then along came Pacific 
Data Products. Now you have 
fast and easy, yet economical 
access to more high-quality 
fonts and symbols than ever 
before. And there's also in- 
creased symbol set support 
including international symbols, 
currency and diacritical marks. 


25 Cartridges in One! is ideal 
for almost any type of applica- 
tion—like word processing, 
presentation graphics, and 
spreadsheet publishing. With 
19 printer drivers included, 
there's increased support for 
most of the popular software 
packages. 


Now that it's loaded with 172 fonts and 20 symbol sets, 
<a go ahead—print up a storm. 





PACIFIC 


DATA PRODUCTS 


6404 Nancy Ridge Or, San Diego, CA 92121 
(619}552-0680, Fax (61995520889 
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25 Cartridges in One! is fully 
compatible with the HP Laser- 
Jet Series II, ITD, and the new 
HP LaserJet IIP. 

Pacific Data Products— 
Plug into Power 


Authorized Dealer: 


Bizmart Stores 


800-688-MART 
In TX 817-265-2579 


(25 Cartndges m One! ss a trademark of Pacific Date Products, inc All 
other company and product names are trademarks of the company or 
manutacturer respectively © 1969 Pacific Data Products, inc. 





THE KEY TO ENABLING THE DISABLED 


by Joseph J. Antinori 
Some of the most innovative, most un- 
usual keyboards and input devices in 
existence are special-purpose models 
for people with special needs—the 
handicapped. Nowhere is the PC’s tre- 
mendous power for good more appar- 
entthan in the burgeoning field of assis- 
tive technologies. 

While most of us can remember the 
feeling of liberation when we first put a 
PC to work, we cannot imagine the de- 
gree to which a disabled person can ex- 
perience this phenomenon. For a blind 
person, a quadriplegic, or a victim of a 
debilitating disease, the PC can be a 
lifeline to independence, participation, 
and the satisfaction of accomplishment. 
Using electronic mail, for example, the 
disabled person can overcome the 
physical obstacles to meeting people 
and learning about activities and oppor- 
tunities. Along the way, the feeling of 
isolation that often compounds the trag- 
edy of disability lessens and sometimes 
just disappears. 

The types of assistive input devices 
available are as various as the disabil- 
ities they are meant to circumvent. 
Companies like Furalletech Systems of 
North Liberty, lowa; EKEG Electron- 
ics of Vancouver, British Columbia; 


Polytel Computer Products of Tulsa, 
Oklahoma; and Koala Technologies of 
Santa Clara, California manufacture 
customized keyboards for those who 
have difficulty with the size or tension 
of the standard models. Ranging from 
regular keyboard layouts with enlarged 
keys and Braille keyboards to program- 
mable membrane surfaces and single- 
switch entry systems that display a key- 
board on-screen, solutions are available 
for almost every situation. 

The EyeTyper, from Sentient Sys- 
tems Technology of Pittsburgh, Penn- 
sylvania, offers an alternative for the 
severely disabled user. A camera em- 
bedded in the keyboard enters key- 
strokes by determining where the user 
has trained his or her gaze. The user 
briefly focuses on a tiny light on the de- 
sired keycap, and it is entered. 

Words Plus of Sunnyvale, Califor- 
hia, and Pointer Systems of Burlington, 
Vermont, offer custom systems that uti- 
lize a sensitive visor to understand input 
from a single brow or head movement; 
another Words Plus system can under- 
stand eyeblinks or eye movements us- 
ing infrared scanning technology. Sim- 
ilar to the system used by renowned 
physicist Stephen Hawking, these 
products allow the user to select or 


build words from software vocabulary 
menus. Add-on speech synthesis units 
like the Personal Reader (Kurzweil 
Computer Products, Cambridge, Mas- 
sachusetts) and the Arkenstone Reader 
(Arkenstone, Santa Clara, California) 
pronounce the user’s compositions. 
Other technologies being pioneered 
by these firms are bound to benefit ev- 
eryone someday. Voice recognition, 
for example, is a capability we all 
dream of employing on our PCs. The 
state of the art in voice recognition is 
currently exemplified by The Voice 
Connection of Irvine, California, 
Words Plus; and Interstate Voice Prod- 
ucts of Orange, California. These com- 
panies’ products that are being used by 
handicapped people have a recognition 
accuracy of up to 98 percent and vocab- 
ularies of up to 150 user-selectable 
words, The technology will improve. 
For information about these prod- 
ucts, or for help in building a custom- 
ized solution, contact the IBM National 
Support Center for People with Disabil- 
ities at (800) 426-2133, or Apple Com- 
puter’s Office of Special Education and 
Rehabilitation at (408) 996-1010. = 


Joseph J. Antinori is an editorial assis- 
tant at PC Magazine. 


combine two common devices in a single 
housing. You may have given up on TSR 
calculators and other utilities because of 
the unexpected problems they cause as a 
result of conflicts with programs and a 
shortage of memory for large applications. 
Still, there are times when your checking 
account program won’t add the two num- 
bers you need to fill in a check amount, 
and a calculator sure would be handy. The 
$79.95 Jameco JE2016 is a 101-key key- 
board with a little LCD panel at its upper- 
right-hand corner and a solar cell between 
it and the numeric keypad. There is an ex- 
tra top row of keys on the keypad as well. 


The LCD is for a solar calculator that you 
can tum on or off at any time, whether 
your computer is powered up or not. Hit a 
key, and the numeric keypad retums to its 
normal computer duties. You cannot 
*‘paste’’ the results of the calculator’s 
computations into your application, but 


A 101-style keyboard, Jameco Electronics’ 
$79.95 JE2016 has a solar calculator built into it. 
The calculator consists of an LCD panel and the 
numeric keypad with an extra top row of keys, 
and it can be tumed on and off. 
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It's now fast and easy to print 







Spending a lot of time, effort and 
money fooling around with downloadable 
soft fonts? Don’t give up. Just 

plug in Pacific Data Products’ 

Headlines in a Cartridge™, 


Immediately, you gain 

access to 18 high-quality 

Helv and Tms Rmn style 
fonts. And they come in the 
most widely used display sizes— 
14, 18, 24, 30, 36, and 48 points. In bold or 
italic styles. No other font cartridge can 
match these point sizes. 









PACIFIC 


——________, 
DATA PRODUCTS Products, inc All other company and product names are trademarks. 


Headline Fonts 


_- or filling up 
your hard disk. 


6404 Nancy Ridge Drve, San Diego, CA 92121 © (619) 552-0880 Fax (619) 552.0889 « 
‘of the company or manutact 





When teamed with Pacific Data’s 25 
Cartridges in One!™ —which offers 172 
fonts—you can print your entire docu- 
ment without changing cartridges or 
downloading fonts. And both are ideal 
for shared printer environments. 


Authorized Dealer: 


800-633-8000 


na Cartrdge ond 25 Cartridges in One! are trademarks of Pacific Dato 
turer respectvely Copynght 1989 Pacrfic Date Products, inc 
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® 


The keyboard you asked us to design! 
Thousands of you asked us to make a keyboard 


designed the way you want, not what IBM and all their 
keyboard clones force on you. 


Nov W. . discover OmniKey 
° 





As are all our keyboards, si cca engineers designed 
this gem from the ground up. It's not a PacRim economy 
job anyone can buy. IT’S EXCLUSIVELY NORTHGATE. 


One look, one touch tells you this is the best in keyboard 
design, in quality, in all its many features. You can type 
faster, confident all the keys are where you want them. 


» 


Now! Two separate keypads. Cursor arrows in logical, 
comfortable array—gone is : the ill-conceived “inverted T.’ 
And the backslash key Is placed “just right.’ See detail 
panels. 


Will you prefer OmniKey/PLUS enough to discard your 
current keyboard? Take ten days to make up your mind. 
If not. return for full product cost refund. 


Quantities may be limited so call or send your order today. 


F KEYS ON THE LEFT... 

(2 easy to reach programmable 
F Keys where they belong and 
where your fingers expect to find 
them instinctively. 


CONVENIENCE CLUSTER ... 
Large Backspace Key hard to 
miss L shaped Enter Key Back- 
slash next to Shift Unshifted 
Asterisk Key—a wonderfut addition! 





Alps Click/Tactile OmniKey/PLUS 
Key Switches weighs 5.5 Ibs.. 
to stay put on 
your desk 
Dip Switch 
compatible with Cable plugs into 
nearly any eure back of keyboard 
tem—PS/2, 
Zenith ¢ Compaq. Low Profile Elegant 
Dell, Tandy, ATET Styling! 


Introductory Limited D0 Price 


$1199° 


For Dealer and Distributor Program Pricing. Phone Keyboard 
Dept. at 612-553-0734. 


® Compatible with 
virtually every 
IBM type 
computer in 
the world! 


® Ten-day trial 
retum for 
Wate lt rocja(e arate | 
full refund. 


® Three-year 
Taxeorare fiaceyar) 
warranty, any 
cause, we will 
repair or replace. 





‘ 


For those who prefer 
Northgate’s 
OmniKey/102, an up- 
dated version now 


NUMERIC KEYPAD ... | 
With all the math operands in | 


CURSOR/SCREEN KEYPAD .. 
With arrows in familar diamond 
pattern No need to hit Num 
Lock or hold down Shift Key 
And we ‘nuked ‘ the inverted T 





place around the numbers Large 
iNS, DEL and ENTER Keys. Has 
lighted indicators above pad 


Phone Toll Free 


hrf =r vA 


HOURS: Mon-Fri 7am-8pm, Sat. 8am-4pm Central 
Canada: 800-338-8383 


Northgate Computer Systems, inc. 
P.O Box 41000, Minnoapotis, Minnesota 55441 


Wefites you!” 


© Copyright Northgate Computer Systems, ine. 1989 

All Fights Reserved 

Northgate Omnicey/102, Omniey/PLUS, and the Noringate 'N lago are radernarks of 
Northgate Computer Systems, inc All other product and brand names are trademarks and 
registered Wademarks of their respective companies. 

Prices and specifications are sutyect to change withoul notce Northgate reserves 

the night to substitute components of equal or greater quality or performance All items. 
subject to avalabilty 


Yes. Ship my OmniKey order(s}. 
l understand | may use it for 

10 days and if 1 wish, may return 
it for full product cost refund. 

l agree to pay for freight 

both ways. 

Northgate will accept COD 
and purchase orders from 
credit-worthy buyers for quan- 
tities totalling $500.00 or 
greater. 


FAX orders to 612-553-1695. 


order processing before ship- 
ment. Thereafter, shipments 
can be: 


@ UPS Ground add $7 00 ea. 
allow 2-3 weeks for delivery 


@ Overnight Air add $25 00 ea 
® Second Day Air add $12.00 ea 


=——Io8 SS SS SSS SS SS SS 





SHIPPING: Allow 5 days for 


joins our fine. Same 
trial offer, same 3-year 
warranty, 


MNORTHGATE COMPUTER SYSTEMS, INC. 
P.O Box 41000, Minneapolis, Minnesota 55441 


Name 

Company 

‘Ship to address) 
City —_ 
Phone 
Computer Brand & Type 





OmniKey/PLUS* 


CCT 


[Omnkeyioz ss oo 
a 
TOTAL OF ORDER * s 

‘You must specly which cable you requie—for aaaiional cables aad $27 00 a” 





Compatibility Notes: Please read before placing your order 
OmniKey PLUS is made compatibte through a combinanon of dip 
switch settings and the proper connecting cable We must know the 
computer make and mode! you will be using with OmaiKey/PLUS. 
Otherwise we cannot guarantee compatibnlity 


Brand Medel ata 
Prepaid amount enclosed $ 
Please charge to my C1 Visa © MasterCard 
Card No Expires 
Signature of Cardholder 


My signature authoriaes a charge to my account ter the above merchandise prict 
to shipping to hnitiaus processing of my order 1 


Keycat 

The $99 Keycat from Amtac has a trackball 
mounted in its right side, but it still has room 
enough for separate numenc and cursor- 
control keys. 





it’s handy to figure some simple math 
when you are stuck in the middle of some- 
thing else. You can contact Jameco Elec- 
tronics at 1355 Shoreway Rd., Belmont, 
CA 94002; (415) 592-8097. 

Perhaps you have a different problem. 
Maybe you suffer from a shortage of desk- 
top real estate but use Microsoft Windows 
or some other mouse-loving application. 
You can get a separate trackball, which is 
like a mouse on its back, but it will still 
take up at least a little more space than just 
akeyboard. Or you can get a keyboard like 
the Keycat from Amtac. The $99 keyboard 
has a trackball mounted in its right side yet 
still has room for separate numeric and 


KEA Systems 
KEA Systems’ $289 replacement keyboard 


DBALL KEYBOARDS 


cursor-control keys. The Keycat is easy to 
connect, since the serial cable for the track- 
ball is one with the regular keyboard con- 
nector. The keyboard comes with software 
so that the trackball emulates a Microsoft 
Mouse. The Keycat also solves a basic 
problem faced by most detached track- 
balls; it is hard to ‘‘click and drag’’ with a 
trackball because it is hard to hold down a 
button and roll a ball with the same hand. 
The Keycat has three ‘‘mouse’’ keys 
where the left hand can hold them down 
while your right does the rolling. 

The Keycat worked great on a true-blue 
IBM PC-XT. I use several mouse-inten- 
sive programs and discovered that I prefer 


looks just like the Digital Equipment Corp. VT200 


keyboard you use with VT220 terminals, The 


company also sells a model for use with VT240 


terminals for $435. 
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the trackball to. a mouse. It is easier to keep 
your hands on one device, and it is not hard 
to adjust to the separation of buttons and 
pointing device. Amtac’s address is 43-72 
10th Street, Long Island City, NY 11101; 
(718) 392-1703. 

Or maybe you have more-specific 
needs. Does your PC live the schizophren- 
ic life of a standalone computer and a ter- 
minal to a larger host? Do you have a pad 
of Post-its stuck to your work area remind- 
ing you what combination of keys to press 
when you want an F17 key? Fear not—you 
have not been forgotten. 

For example, Key Tronic offers a $229 
122-key monster called the KB3270/PC, 
which, as you might suspect, is a PC re- 
placement keyboard designed to work 
with 3270 terminal emulation packages, 


The $89 Keycat, from 
Amtac, has a trackball 
mounted in its right 
side yet has room 
for separate numeric and 
cursor-control keys. 


including AST, Attachmate, CXI, Forte, 
and Irma. On the other hand, if you prefer 
to deal from a full DEC, KEA Systems 
(2150 W. Broadway, #412, Vancouver, 
BC, Canada V6K 4L9; (800)663-8702) 
offers a replacement keyboard that looks 
just like a Digital Equipment Corp. VT200 
keyboard as used with VT240 ($435) or 
V1T220 ($289) terminals. Having all the 
correctly labeled keys makes it easier to 
work when connected to a host computer 
via terminal emulation. There are also an 
increasing number of VAX applications 
being ported to PCs as standalone applica- 
tions, and this keyboard makes it possible 
for an operator to work at either a PC ora 
terminal without having to learn two dif- 
ferent layouts. 

The point of all this is quite simple: You 
need not suffer the 101 blues just because 
that keyboard came with your computer. 
Stand up, look around, and reach out. 
There are weird and wonderful keyboards, 
just waiting to help you. a 


Alfred Poor is a contributing editor of PC 
Magazine. 


hard disk utillty program is; But he’s not the only oe 








much data’ as vaeible from a, hard disk that has been tetrad, and 
that hasn't been eas ms a ee na ass is the ultimate . ° 



















But don't: think Paul Mace isait ee and no play, Mace Utilitiés are sitaple ait friendly 
enough for the newest beginner; but so effective that the top PC experts. rely on thera’ 

for-the toughest data recovery problems. Mace also includes a! lot of nifty.features like. ia 
gees and “smart” recovery of dBase and word: Se files pe 


me Sure, we're glad Peter Norton knows whiat the pest: 


__ in fact, PC’Magazine called Mace Utilities =: < 
the eel data: recotery ee ‘is? ie 
But ag listen to Peter Norton? Ore US; tir t that matter? 
Find out‘for yourself what the nee fete protection’ 
and, recovery program 18. . aoe ay 





. Pick upa copy of Mace Utilities hie your. 
“ favorite software dealer, or call. £800- 873- 4884 
* for more ne te: ae 





You can easily add extra memory, 
a modem, AT? expansion board, plus 
additional 20MB or 40MB removable 


hard drives whenever you see fit. 


Epson Equity LT/286e. intel 800286 processor, 8/12MHz clock speed, IMB of standard RAM, expandable to two megabytes with Epson “snap-slot” board, 17 ibs. with snap-on battery unit, 
registered crademark of Seiko Epson Corporation. 286 is a trademark of Intel Corporation. Equity is 2 trademark of Epson America, Inc. 2780 Lomita Bivd., Torrance, CA 90505. (800) 922-891L 





NOW YOUR DECISION ON WHICH LAPTOP TO BUY | 
DOESN’T HAVE TO BE FINAL. 


Epson’s new laptop computer doesn't just go with you, it grows with you. The new Equity” 
LT/286e starts with a 3.5" floppy drive, easy-to-read “paper-white” display, 286” processor and one 
megabyte of RAM, all standard. You decide between a 20 megabyte or 40 megabyte removable 
hard drive. Where you take it from there is entirely up to you. Add 
more memory, a modem, expansion card or change hard drives, 
whenever your business demands it. 






EPS 
The new Equity LT/286c is part of a growing line of quality WHEN YOU'VE GOT AN EPSON, 
laptop computers from Epson? The final word in value. YOU'VE GOT A LOT OF COMPANY.” 








13 Ibs without battery, one AT-compatible expansion slot (2/$ size), optional internal 2400 baud modem and 5 25" external FDD, one year limited warranty. ©1989, Epson Amenca, Inc. Epson sa 
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In today's fast-paced, value-conscious worid, a success- 
ful executive must be versatile, dependable, and respon- 
sive to client needs. Office Automation Systems’ new 
LaserPro EXEC™ laser printer is all that and more! 

The LaserPro EXEC has Contacts! No need to learn 
new software. The LaserPro EXEC is compatible with the 
H-P LaserJet® Series ii, and familiar with the 
most popular software packages, such as Lotus i-2-3>" 
Aldus PageMaker? Ventura 

Publisher, and 







¢ 


The LaserPro 
EXEC is Smart! 
Comes with 5i2K 
of memory, easily 
expandable to 
4.5M. Six standard 
fonts resident; you 
also can use H-P 
and compatible 
font cartrldges. 
General, legal, and technical word processing, forms 
generation, spreadsheets, reports, and desktop publish- 
ing are no problem for the LaserPro EXEC. 

The LaserPro EXEC is Dependable! A rugged 
workaholic, the LaserPro EXEC operates at six pages per 
minute, with a monthly duty cycle of 3000 pages. Works 
weli alone, or can coordinate with groups. 

The LaserPro EXEC Produces! Resoiution is 300 dots 
per inch —both text and graphics are crisp, clean, and 
easy to read. Prints singie sheets, enveiopes, transparen- 
cies, and labels on its own. 

The LaserPro EXEC is Cost-Effective! With separate, 
easy-to-replace toner cartridges and drum kits, you can 
perform most of the standard maintenance yourself — 
NO NEED FOR A SERVICE CALL! In addition, cartridges 
are availabie so the LaserPro EXEC can emulate the 

Dlablo® 630, the Epson® FX-80+7" 


+ and the IBM* 





ProPrinter." 





Contact your reseller to arrange a meeting witha 
LaserPro EXEC today. For the LaserPro dealer/distributor 


WordPerfect? nearest you, call 619-452-9400. 
CIRCLE $07 ON READER SERVICE CARD 
“See Us at Comdex Booth #4130" 


Office Automation Systems, Inc. 
CORPORATE HEADQUARTERS 9940 Burnes Canyon Road, San Diego, CA 92121, (619) 452-9400* INTERNATIONAL OFFICE. Keemmunogeer 14, D-8162 Schhernesr, Went Germany, Tel 0802671019 Telex 3312657 KUP D. 
AML TM ound & sare condemuaths and registered trademarks of their respective companies 


mine Lab Notes 


Is working at your PC hazardous to your 
health? At first sight that question may 
seem silly: no rivers or bays have been 
spoiled by PC data spills, no communities 
have been rendered uninhabitable by toxic 
memory dumps; no species have been en- 
dangered by the random killing of files. In 
short, although the manufacture of PCs in- 
volves environmentally sensitive chemi- 
cals and technologies, if any product can 
be regarded as safe to be around and use, 
the personal computer would be it. 

Yet doubts persist. Clusters of miscar- 
riages have been associated with computer 
use; headaches and eye problems have 
been attributed to working at terminals; 
and even the dread word cancer has been 
whispered by researchers as a potential 
computer-related health problem. Since 
the PC itself is hardly eight years old, 
questions about the effects of long-term 
use are impossible to answer definitively. 
And studies to date can be cited that pro- 
vide reassurances of safety and point to po- 
tential problems with PCs and other elec- 
trical devices. 

The possible PC hazards stem not from 
toxic chemicals, but from a potential nem- 
esis more insidious and invisible: electro- 
magnetic radiation, or EMR. EMR pos- 
sesses the qualities of the perfect poison in 
an Agatha Christie novel: it is colorless, 
odorless, tasteless, and after it does its 
deadly work, it vanishes without a trace. 

Figure | shows the spectrum of electro- 
magnetic radiation—not all of which is 
bad. Sunlight is one form of EMR and is 
vital to life itself. Moreover, the infrared 
rays that warm your toast, the microwaves 
that cook your lunch, the radio and TV sig- 
nals you tune in every day, and the X rays 
that help diagnose ailments are all exam- 
ples of beneficial electromagnetic radia- 
tion. 

Ata high enough exposure level, how- 
ever, all forms of EMR are dangerous. X 
rays are known to cause cancer, and last 
summer’s media campaign for sunscreens 
alerted everyone to the dangers of ultravio- 
let radiation. Infrared radiation can bum or 


The Big Question: 
Is the PC Environment 
A Safe Place to Work? 


@ Measurements made 
in PC Labs help put some 
of the conflicting 


scientific evidence in 
perspective so you can 
make up your own mind 
about this complex issue. 





even sear flesh. Microwaves can cook liv- 
ing creatures from the inside out and have 
been implicated in causing cataracts. Even 
lower-frequency radio waves have the po- 
tential for roasting you and have recently 
been found to cause more subtle biological 
changes—possibly even cancer. 

At some point, then, beneficial forms of 
electromagnetic radiation cross the line 
and become health hazards. When it 
comes to computer safety, the question is 
where PCs and video display terminals 
(VDTs) fit in the continuum from good to 
bad. Any equipment that generates EMR 
has the potential for causing health prob- 
lems. Does personal computer equipment 
pose such hazards? 

To help you answer this question for 
yourself, in preparing this PC Lab Notes, 
we not only surveyed much of the avail- 
able literature on the subject, but also en- 
listed PC Labs and a number of outside ex- 
perts. We conducted extensive tests, 
making actual measurements of suspect 
emanations from a number of monitors 
and computer systems. 

Anecdotal evidence is easy to find but 
impossible to assess. Anyone who gets a 


headache after a long day at the office can 
blame his or her PC, and no one can prove 
him or her wrong. And since the history of 
the PC’s use in the office is so short, the 
fact that no suspiciously large number of 
its millions of users have mysteriously 
passed away on the job can’t clear it of sus- 
picion. 

Moreover, all the potential hazards of 
PC use may still not be known or even sus- 
pected. Supposedly benign technologies 
and products often prove to have unexpect- 
ed and dire side effects long after they have 
become accepted in commerce and every- 
day life. It took more than four decades be- 
fore the dangers of asbestos in building 
materials became widely known, and ef- 
fective regulations on it were slow in com- 
ing. Civilizations have risen and ebbed, all 
the while being ravaged by deadly toxins 
of their own making, because they did not 
understand the mechanisms through which 
the problems were caused. The lead pipes 
that carried much of the Roman water sup- 
ply are a case in point. The possible health 
effects of extremely low frequency radia- 
tion—a part of the electromagnetic spec- 
trum that is emitted by PCs—are today as 
unknown and mysterious to the public as 
were the toxic properties of lead plumbing 
two millennia ago. 

Fortunately, we can justifiably add the 
more than 30 years of experience gained 
with computer VDTs to our knowledge 
base for PC health effects. PCs and VDTs 
share the same technologies. Both rely pri- 
marily on cathode-ray tubes in monitors 
for displaying information, for example. 
Since both technologies use signals of ap- 
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NONIONIZING RADIATION 





IONIZING RADIATION 


gy THE ELECTROMAGNETIC SPECTRUM 


Monilor 
UV emiseions 


hm —nanometer 
pm —micrometer 
mm — millimeter 

cm —centimeter 
m —meter 

km —kilometer 


Figure 1: Electromagnetic radiation (EMA), energy that moves through space at various frequencies, is divided between high-frequency ionizing radiation 


and lower-frequency non-ionizing radiation. 


proximately the same frequencies, they 
generate many of the same EMR compo- 
nents, The essential difference is that PCs 
add a box containing high-frequency 
(strictly defined, signals in the range from 
3 to 30 MHz) data processing circuitry on 
your desktop; with VDTs, the principal 
high-frequency electronics are remotely 
located. 

Even adding our experience with VDTs 
is of limited value, however, for despite 
decades of research, no consensus on the 
safety of VDTs (and thus, personal com- 
puters) has emerged. The conflicting re- 
sults of studies have lined up two opposing 
parties, each of which is unlikely to be 
swayed by the arguments of the other. On 
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one side are the makers of electronic 
equipment and the organizations that em- 
ploy the people who use it. This group be- 
lieves the equipment is safe. On the other 
side, many of the people who actually 
work at VDTs and personal computers all 
day long have their doubts. It’s the classic 
employer-employee struggle with a tech- 
nological twist. 

The employee viewpoint, however, is 
buttressed by a variety of studies that show 
biological effects of electromagnetic radia- 
tion and an association between VDT use 
and health problems. The most notable of 
these problems is the alleged increased risk 
of miscarriage. For example, a 1988 study 
by M. K. Goldhaber, M. R. Polen, and 


R. A. Haitt of 1,583 pregnant women in 
northern California showed that those who 
used VDTs for more than 20 hours per 
week had a significantly higher incidence 
of miscarriage. 

On the other hand, VDT makers and 
employers rally a whole range of other 
studies (many of which they have funded) 
that have failed to find any such risk. Ata 
conference on VDT safety in Montreal in 
September 1989, a University of Toronto 
study of 800 pregnant mice subjected to 
electromagnetic fields of the kind given off 
by VDTs suggested that there’s no rela- 
tionship between spontaneous abortion 
and VDT electromagnetic fields. 

While that may be good news if you’re 
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complete JM i 7 
THOS BSX syste 
with 32MB ine 
foronly 


1395! 


Tha its right. Our complete ode eae Sooo eS system 
Se urs Sit Sie Nos uy 
ace! nto 0 ars own ZEOS 3 SX. 


















mises in this system. Quite frankly, a great price is the 
result of many ZEOS ee Ra es ; 

Unlike most of the others ZEOS maintains its own chip 
level Research and Development staff plus our own board 
level man ing facilities. All right here in St. Paul. 
When it comes with the ZEOS’ name it comes with 
World Class Quality. It’s the best you can buy. . 

You're saving too because you are buying direct from 
ZEOS. And you Sal buy with cairo faces nant 
1s a Strong an idiy growing public company 
Symbol: ZEOS). Our professional Systems Consultants 
and expert Technical Support staff serve tens of thousands 
of customers World Wide, twenty four hours a day. And 
these are happy customers. How do we know? 


. a use 
Roe (VN gg _onearly 50% of 
en ata our system 

sales come 
from unsolicited 
, ‘ repeat buyers. 
Now that’s incredible! But that won't surprise you after you 
buy your first ZEOS system. You'll be back too. 


ZEOS 24 HOUR A DAY SUPPORT. 

You've got to love it! Because ZEOS supeat is second 
to none. Anytime you need help we're right there with 
you. Your telephone is a Hotline directly to 
your own personal technician who knows 
your system inside and out. We're here, just in 
case you need us. Toll Free, Around the Clock 
Every day. No additional charge. 

And that's only the start of your ZEOS 
Customer Satisfaction Package. 

Add to it our 30 Day Absolute Satisfaction 
Money Back Guarantee, One Full Year 
eta Able y ae our Express fade 

placement Policy. You're going to be very 
satisfied. We don’t just say it. We Guarneri 


ORDER YOUR OWN ZEOS 386SX TODAY! 

Ordering your ZEOS 386SxX is easy. Simply pick up the 
phone and give us a call at 800-423-5891. Or use the 
order form at right. Buying the ZEOS 386SxX is perhaps 
the best purchase decision you'll ever make! After all, 
your satisfaction is absolutely Guaranteed. 


ORDER NOW TOLL FREE: 


800-423-5891 


DON'T FORGET THE OPTIONS! 

As PC Magazine said ZEOS offers, “more options than 
even the most configuration hungry hound could possibly 
need’ Because every ZEOS system is custom built you 
may choose from a huge selection of hard drives, video 
joer OS/2 and many other options. Onsite service 
fs available too. Call 800-423-5891 for details. 


1S is a publicly traded company, NASDAQ Symbol. ZEOS. CZEOS International, Ltd., 530 Sth Avenue, N.W., St. Paul, 


YOUR COMPLETE ZEOS 
386SX HARD DRIVE 
SYSTEM INCLUDES ALL 
OF THESE FEATURES 
FOR ONLY $1395! 


intel" 80386SX-16 CPU. 8/16 MHz 
Oual Speed, Keyboard select- 
able. Reset/Turbo Buttons. 


fast 32MB Seagate Hard Drive, 
1.2MB Teac" floppy drive. 


Ultra high spood Hord/Floppy 
controller, bullt in SRAM cache, 
1:1 interleave, 800 KB/second 
data tronster ratel 


512K of high speed memory 
expandable to 16MB. 


ZEOS 14" flat screen High-Res 
omber monitor, Tilt/Swivel 
Base. Genuine Hercules” brand 
graphics contraller! 


ZEOS/RS Enhanced keyboard 
with pleasant Tactile/Click feel. 


Two high speed seriol ports plus 
parallel ond gome parts on 
ZEOS's own propriety i/O card. 


Six 16-bit and two 8-bit expan- 
sion slots driven by the best 
power supply money can buy. 
Speed demons appreciate our 
Shadow RAM/EMS capabllity, 
ond full 387SX coprocessor 
support. 

includes the rugged ZEOS 
5-bay case with key lock, and LED 
indicators. Top notch. 

Plus your ZEOS Absolute 
Satisfaction 30 Day Money Back 
Guarantee, Full One Year 
Limited Worranty ond Express 
Replacement Parts palicy. 

Wrap it all up with 24 Hour 

0 Day Toll Free Technical and 
Sales support on your very own 
Hotline. You've got o winner! 


ORDER NOW TOLL FREE: 


800-423-5891 

You may also Order by Moll using 
the attached Priority Order form. 
fax Orders Diol: 612-633-1325 

in Minnesota Coll: 612-633-4591 
MasterCard, VISA, Z-Card ond COD. 




















16MB, dual high speed hard/! rt cairolier 
with 1:1 interleave, 2 serial, one paraliel and 












port, rugged Z 
WS keyboard Plus your 30 day 
satisfaction guarantee, one full eelinaied 
warranty and 24-hour a day Toll Free technical 
support. I understand the cost of this system 
is only $1395 plus freight. 


INCREDIBLE UPGRADE 


SPECIAL! ONLY $1995. 


SAVE OVER $200. 

Same it system upgraded to include 

14" VGA I Gis, with 16-bit VGA Lychee 
ly 









Card, IMB memory and DOS 4.01. 
$1995 complete! 


© Yes, I want this Incredible 
Upgrade S 
The Upgrade Special allows me to order 


oe e same great ZEOS 16MHz 386SX 
upgraded to include the ZEOS 14” 
VGA Color Monitor, full 16-bit VGA controller 
card, IMB of memory plus DOS 4.01 Complete 
for only $1995! 















TO ORDER: 
ont order by mail, upon receipt your order 
assigned to your own Personal Systems 


Cana Your Systems Consultant will have 
a copy of your order at his/her desk. If you 
have any questions or wish ek os with your 
Consultant call the ZEOS Sales Department. 
rg cl nat you Waaieediayoct 

locate your welll need is your 
name and ZIP code. 


ORDERING BY MAIL 
IS EASY! 


Mail in Order Payment Ootaiet Credit 
Card, COD or Check: 

MasterCard, VISA and COD orders are pro- 
cessed immediately. Orders paid by Cashiers 
Check or U.S. Postal Money Order will be 
processed immediately. Any other checks will 
rare Fal CE ara 

jer can be processed (if sendi: 
an envelope or be sure all edges Bis onier 
Lidar he ge 8 COD orders must be 


accom =e jem orc eur 


COD amount (less es $200 5 em) 
Sse cagcuteracre youn 

very of your system. a any 
questions, please cail aha 












Order Noy! | sme sooses 
Call ah Or, if you wish to 
order by may select from either FIRST NAME UAST NAME 
of two chs oat 2ROS 386SX configurations. 
COMPLETE SYSTEM FOR coe es 
ZEO8 '380eK neenié a $1395. 
stem for ee ee 
[nnderlifed wy 16MHz 3868X system ao ica 
here: S2MB hard dive ieac" 12 MB floppy | 
ere: ive, Teac’ 
disk drive, 14" iat screen monitor aerial hd ek a 
wi lercuies* monochrome 
controller, 512K of memory SHIP TO ADDRESS we owrerent rom sinc avoness) 


ZEOS 5+ eeeEts 


pecial. Complete 16MHz 386SX System 
with the Upgrade Special as 
yous Cure rant rayeor kee nae pachaer described at left. 
reven ter savings. I understand | wiil 


ORDER FORM 



















FIRST NAME 








COMPANY NAME IF APPLICABLE 











STREET ADDRESS (NO P.O. BOX PLEASE) 







APT. /BUILDING/SUITE 


ary 


















Product Quontity UnitPrice item Totals 


Complete 16MHz 386SX System 
Sdecbeateet | | ome || 

























O UPS ground add $35.00 Subtotal: 
Other S) Shipping Methods: 

Oo ee ee air) add $90.00 Shipping: 
O UPS Red (next day air) add $110.00 






o APO/FPO (via U.S. Mail) add $100.00 oer 
D Alaska & Hawaii use UPS Blue $90.00 







FOR COD ORDERS ONLY 
Less COD deposit of $200 per system $ ._— - 











COD balance dua on delivery $ —__ 













METHOD oe ii 


OVISA O Cashiers Check OZCard 
Feet Coeen sc (alloy Uf pad socks be pitatsaiog) 
OCoD nav Company Check payment, see Mail In Order Payment Options). 









CARD HOLDER NAME (PLEASE PRINT): 















CARD NUMBER: 














ZEOS International, Ltd., 530 Sth Avenue, N W. St. Paul, Minnesota 55112 U: 


800-423-5891, FAX 612-633-1325, Internabonal & Administrabon Oo eag-46aL, : 











Complete this order form 
to seal your victory’ 


St. Paul, Minnesota 55112 
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YES, COMPLETE. $1395 


The ZEOS 386SxX is the most advanced system you can 
buy. Delivering 16MHz of Rock Solid 32-bit ee. 
power. Now you can take advantage of all the new 32-bit 
software. Plus run everything you already have faster 
than it’s ever run before. 

Nothing can touch it. The ZEOS 386SX gives you 
Guaranteed Value you simply can't get anywhere else. It 
is without a doubt tomorrow's computer today. And ZEOS 
is America's premier '386 systems manufacturer. After all, 
PC Magazine selected ZEOS ’386 systems “For Overall 
Excellence” above all others. And they call the ZEOS 
386SX “a terrific choice” Why? Four key reasons: 


rT nr 4 1e. 


i 2a ~dOdaa frie fr 


YOU WANT PERFORMANCE? 
THIS IS IT! 

_ ZEOS has invested literally thousands of 
hours creating the world’s finest 386SX. 
And as the benchmarks indicate, the ZEOS 

386SX is an 

a This] pe Pee DE _PC LABS BENCHMARK SERIES Ri 


design. It’s a true ’386 from 














the ground up. A Rock Flting 
Solid Investment that runs Me Caeatn 

es around everything 260 sessx/6 4.08 6.98 
else out there. IBM PS/2 Model 50Z $68 11.21 
QUALITY YOU CAN ‘empaq Deskpro 3866S «4.48 «9.67 | 
COUNT ON. este aan O 
ZEOS QUALITY. 


_ Your ZEOS 386SxX is re and manufactured right 
in our own laboratories. We have used only the very best 
components available. Top quality throughout. Attention 
to every detail. ; 4 

Take our one supplies for instance. They cost nearly 
twice that of most others. But the failure rate is only 
two-tenths of one percent per year. That's ten to fifteen 
times more reliable than the industry norm. 

And we use only A ear Hercules’ brand monochrome | 
graphics cards too. Nearly double the cost of cheaper “Her- | 
cules compatible” cards that others choose to agers 

Even the floppy drive. Yours will be a genuine Teac? 

They cost around 30% more than most other brands. 
They work a lot better too. 


AN INCREDIBLE PRICE FOR AN 
INCREDIBLE MACHINE. 

Incredible is the word! How can we build your ZEOS 
386SX for only $1395? After all, there are no compro- 


All prices and specifications are sul tochange without notice. Please call to confirm pricing and warranty details. ZE 
M See al er ae eae eae Cal in contin agin, Bd beat 
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ZEOS IS THE LEADER 


l0 Good Reasons _ 
ToBuy From ZEOS 





pS PC Magazine said 


These are the attributes which PC 
Magazine used in awarding ZEOS the 
coveted Editor's Choice, not once but 
three times thus far in 1989, And “Over- 
all Excellence” are the very words PC 
Magazine used in describing ZEOS 
systems comparing them to all others. 


Reason #2 


Dazzling Performance. 

In their 28th '386 review, 
PC Magazine awarded ZEOS Editors 
Choice. “The ZEOS ‘386 blows away 
every other . a smart choice” 
is what they Andina recent review, 
Government os rae omer 


7B08 S3MHs 36 tor lk 
fastest MS-DOS and OS/2 micro in 
the world” 


Dazzling Performance is built into 


every ZEOS system. It's a key compo- 
nent of ZEOS Overall Excellence. 


Reason #3 


Exceptional Quality. 
PC fee te put it this 
me al Sigel ed Lyle 
Dat about 70% of the eee TEOS 
uses only the very best components. 
And every system is fully tested and 
burned-in right in our own labs. 


Reason #4 


a cinadine “We find the 
ZEOS °386 an excellent value. Speed: 
Excellent. Compatibility: Excellent. 


cca #6 


24 Hour Toll Free Technical 
and Sales Support. 
At ZEOS, the customer is #1. That's 
Sas coger ti poate dpe For 
a product 
fem rea git 
a 
are Toll Free too. por a i 


Reason #7 


Experience. 
Almost unique in the mail order 
industry, ZEOS maintains its 
own chip level Research and Develop- 


Development since our incorpora- 
tion back in 1981. Our strong and 
experienced Research, i 
superior factory direct computer 
systems for you. 


Reason #8 


A Starting Revateie, 
ref aes va 2008 oes 
review Z) ee eee 
Overall Excellence, for 
peed kx asthe Riga Choke ancioo 
on, All of this is ater bun fhe oat 
t do our 
plete rick da aire ea 
The systems and the support. That 
means more to us than anything. 


Reason #9 


Bee ae 
Ee rn wre ey ae 


a at aed anal al I 


Sie And we accept MasterCard, 
Visa, and Corporate Purchase Orders 
from Fortune 1000 ies, 
are 
available as well. 
And now the ZeCARD! It's your very 


can ap- 
ply today. With the ZeCARD you can 
vriiy metanerts Re het ie 
easy i Its just like a 
Bank Card. Why not apply for your 
Z-CARD now! 


Reason #10 


You’re Going to be 
Very Satisfied. 
vaca, it comes right down to it, 
eats aigs Slob very satisfied with 

Our goal is your 

Complete sadetiction. And that's our 

crcenioent ded set To qe To per. 
and support. 


Toke Value. We doch jumbey ts Oe 
Guarantee it! 





MasterCard, VISA, 
Z-CARD and COD 
Open 24 Hours a 
day, 365 Days 

a year. 

Order Now 
Toll Free 


Announci 


the Z*CARD! 


Apply Now for your own ZEOS Revolving Charge Account 


Send For Your ZEOS Credit Card 


Now you can send for your own ZEOS Credit Card. It 
works just like a MasterCard or Visa for ZEOS purchases. 
Fill out your ZCARD Personal Information Organizer 
and mail it today. We'll give you a call as soon as your credit 
line is established! 
Mail the completed Personal Information Organizer to: 
ZEOS International 
Z-CARD Processing Center 
530 5th Avenue, N.W., St. Paul, MN 55112 


a. Your Personal Information — S2°Sf'@feaus__ 


Your Name = Date of Birth 
First Tnitial Tast 


Apt. # ity 


Mo. Day Yr. 


State ip 


ates —— 


2 Buy D Rent D Other 


Reside 


{trcltemrleved, see rear panel.) 


Date of Eamphey 00 er 


T have received since (Date! 


‘Other Income —_—____ ——EE 
Income from slimony, child support or separate maintenance payments need not be disclosed 


if you do not wish to have it considered arabasis for repaying this obligation. 


Include joint information, if joint 
account requested. 


b. Credit Information 


(C Checking OSavings 


OVISAG Mastercard Payment 


(please check appropriate box): 

O Joint Credit with another person. Complete all information. 

O Individual Credit but rely on income or assets of another 
person as a basis for repaying the credit requested. Complete 
all information 

OC Individual Credit Complete sections “a” and “b” only. 

Please complete all appropriate sections, providing at least two 

years’ residence and employment history. This will enable your 

information to be processed as quickly as possible. If you are 

self-employed, please be sure to complete section “d” below. 


c. Joint Personal Information 
hie 


inst initial 
Social Security Number 
Mo. Day Yr. 2 
Address 
Street Apt. # 


City State Zip 


Complete this section 
if juste self seo 


CG Proprietorship CO Corporation D Partnership Business Piene (8) 
Description of Business. 


Your Position In Business Since 


ee 


Yon must provide at least one of the following: 


Business 
onnual income 
(gross) 


1. Business Bank 


(EXC. AK, & Hl) 





CIRCLE 388 ON READER SERVICE CARD 


Introducing the everythin 
but-the-kitchen sync. 


Presenting a Tage color monitor so advanced it's compatible with virtually all the video standards to date. 


And with video standards to come, like SuperVGA and IBM® 8514/A. 
It's the C1391 PanaSync™ color monitor. And whether your office PCs are running Hercules™, CGA, EGA or VGA, this 
14” Panasonié monitor will display each to its best advantage. 
Of course, the PanaSync monitor is comfortable in virtually any IBM or (with an optional cable] Apple Mac™ I 
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a pregnant mouse, pregnant human work- 
efs may not be reassured. And that’s the 
problem. As in any scientific discipline, 
the VDT studies are subject to interpreta- 
tion. Moreover, the human VDT studies 
are correlational rather than 

can associate a problem with VDT use but 
cannot prove a true cause-and-effect rela- 
tionship. The EMR from the computer ter- 
minals could be causing miscarriages, or 
something else about the terminals or the 
way a particular study was conducted 
could have influenced its results. For ex- 
ample, the 1988 California study cited 
above includes an admission that its results 
may have been confounded by unmea- 
sured workplace factors such as poor ergo- 
nomics and job-related stress. 

Stress rather than radiation is, in fact, a 
prime contender for the cause of health ef- 
fects associated with VDT use. At the 
same Montreal conference noted above, 
Rosalind Bramwell of the University of 
Manchester presented a study of nearly 
4,000 female workers in Britain that indi- 
cated that increased stress among VDT us- 
ers leads to an increase in the number of 
menstrual problems. 

On the other hand, a growing number 
of studies have found cause-and-effect re- 
lationships between EMR and biological 
changes in tissues grown under laboratory 
conditions. Some of the effects occurred 
when the tissues were subjected to electro- 
magnetic fields of the same nature as those 
created by personal computers and VDTs. 

The contradictions between the various 
studies may well give you the feeling of 
having both feet firmly planted in midair. 
While PC Labs can’t get into embriologi- 
cal and epidemiological research, we did 
carefully measure the various electromag- 
netic emissions from personal computer 
equipment, which should help you put the 
various possible EMR risks in perspective. 
We've correlated these measured values 
with the values that have been found haz- 
ardous in scientific studies. Although no 
claim can be made as to whether PCs are 
dangerous or safe, based on the PC Lab’s 
findings, you'll at least know what your 
worries may be and what you can do about 
them. 


EXAMINING X RAYS 
X-radiation is perhaps the most publicized 
danger connected with equipment based 
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on cathode-ray tube (CRT) technology. 
CRTs include television picture tubes, os- 
cilloscopes, radar screens, and computer 
monitors. Many early color television sets 
did indeed emit prodigious amounts of x- 
radiation, and the similarity between a col- 
or TV screen and a color computer monitor 
is all too obvious. 

The mechanism by which X rays cause 
cancer is well understood. X rays are a 
form of ionizing radiation. That is to say, 


the photons that make up the X-ray signal 
contain sufficient energy to break up the 
chemical bonds in molecules—including 
those of the DNA in chromosomes. Once 
the DNA in a cell has been changed, the 
genetic code of the cell is altered. The cell 
may die immediately, or it may just subtly 
change its activity. When a mutant (al- 
tered) cell replicates, however, the 
changes in it are passed on to its progeny. 
If these changes affect the growth control 
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mechanism of the cell, it and its offspring 
may multiply rapidly and uncontrollably 
as cancer. 

The chances that any one cell will react 
to X rays in such a way to cause cancer are 
minuscule. However, given enough rays 
reacting with a sufficient number of cells, 
the cancer potential becomes real and wor- 
risome. 

The concer that ultimately caused the 
federal government to issue strict regula- 
tions on the x-radiation emitted by televi- 
sion sets (and computer terminals) had a 
very real basis. Certain television sets in 
the early 1960s emitted X rays of such 
strength, you could make a radiograph of 
the bones in your hand using the television 
set as an X-ray source! 

How did they do it? One of the many 
ways that X rays can be produced is 
through a rapid deceleration of electrons. 
When the electrons slow down they must 
give up energy and (depending on their 
momentum) some of this energy is emitted 
as X rays. 

Early television sets used a vacuum- 
tube high-voltage rectifier to generate the 
current that drives the electron beam in the 
display tube and a similiar tube, the shunt 
regulator, to maintain a constant voltage 
on the screen. These tubes were them- 
selves essentially miniature X ray genera- 
tors: they functioned by passing a huge 
electron flux from the tube’s cathode to its 
anode, where the electrons were rapidly 
decelerated. X rays were emitted in the 

SS. 

Not all television sets even of that early 
vintage were so dangerous, however. In 
fact, the culprit proved to be defectively 
manufactured shunt-regulator tubes, 
which did not properly shield their anodes. 
The result was the emission of a concen- 
trated, pencil-like beam of X rays through 
the bottom of the television set. Unless you 
had the television resting on your sto- 
mach—aunlikely in those days of hundred- 
pound monster TVs—you would have 
been safe from its effects. 

Moreover, vacuum-tube high-voltage 
rectifiers and shunt regulators have long 
been obsolete. They've been replaced by 
solid-state silicon diodes that emit no x- 
radiation. (Electrons go through no rapid 
deceleration in silicon diodes.) Since no 
known PC monitor uses vacuum tube rec- 
tifiers, the x-radiation problem in PCs 
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from that source is nonexistent. 

However, all CRT-based devices do 
have another potential source of X-ray 
emissions. Every CRT creates its image by 
shooting a ray of electrons at the phosphors 
that coat the inner face of the screen. When 
they strike the phosphors, these electrons 
decelerate rapidly. Most of the energy 
from the electron beam goes to excite the 
phosphors, which in turn emit the visible 
light of the image. Some of it, however, 
can generate X rays, and the higher the 
voltage inside the tube, the larger the X ray 
flux. Color tubes, which operate at poten- 


The CRT tube is 
crafted from several 
varieties of glass that 
block soft 


X-ray emissions. 





tials as high as 30 kilovolts, produce thou- 
sands of times more x-radiation than do 
monochrome tubes, which operate below 
20 kilovolts. (X-ray emissions increase by 
about a factor of ten for every one kilovolt 
increase.) 


ARE THESE X RAYS DANGEROUS? 
Probably not. X rays are classified intotwo 
types. Low-energy, or soft X rays, have 
wavelengths from 0.01 to 1 nanometer (a 
nanometer is a length of one billionth of a 
meter), and have little penetrating power. 
High-energy, or hard X rays, have wave- 
lengths shorter than 0.1 nanometer, and 
can pass through and interact with the hu- 
man body. Medical X rays are hard, and 
because hard X rays can cause cell dam- 
age, the government has placed strict lim- 
its on exposure to them. 

The electrons in the beam of a CRT 
have little energy and can produce only 
soft X rays. This radiation is effectively 
absorbed by the glass of the CRT. Al- 
though a CRT looks relatively simple— 
hardly more than an oddly shaped glass 
bottle with some metal pins sticking out its 
narrow end—it’s actually a very complex 
creation. Indeed, the CRT is believed to be 
the most complicated consumer product 
made before the advent of the micro- 
processor. Rather than one uniform kind of 


glass, the tube is crafted from several vari- 
eties, each tailored to a specific purpose. 
The wide face of the tube is thick— 
sometimes as much as one-half inch. It’s 
made from glasses rich in strontium and 
lead, which block the soft X-ray emissions 
and keep them within the tube. 

Regulations promulgated by the Food 
and Drug Administration set a maximum 
limit on X-ray emissions from television 
sets and terminals alike of .5 milliroent- 
gens per hour, measured at a distance of 5 
centimeters from the screen. That’s about 
2 inches, which would be very close 
watching indeed. Devices with greater 
emissions are not permitted to be sold in 
this country. Moreover, the measurement 
of x-radiation under this standard must be 
made under worst-case conditions. Not 
only must all controls on a television set or 
terminal being tested be advanced to the 
position that maximizes x-radiation (set- 
tings at which the set is unlikely to be oper- 
ated), but also failure conditions that 
would result in the worst possible X ray 
emissions must be simulated. (For exam- 
ple, one must check the effect of the failure 
of a voltage regulator, which would in- 
crease the potential of the CRT electron 
beam. The simulation conditions often re- 
sult in the catastrophic failure of the equip- 
ment during the test.) 

Compliance testing by the FDA has 
found cases of excessive X-ray emissions 
from computer terminals, For example, a 
1981 study found that roughly one out of 
12 VDTs evaluated emitted x-radiation 
above the 0.5-milliroentgen-per-hour ceil- 
ing. The problems were confined to 8 units 
out of 91 and represented three different 
models. These out-of-compliance models 
were either recalled to be modified to com- 
ply with the emissions requirements or 
were not permitted to be sold on the U.S. 
market. 

To find out where PC equipment stands 
today, PC Labs measured the X-ray emis- 
sions of several popular computer moni- 
tors, including an IBM monochrome dis- 
play, the IBM Color Display (CGA), the 
IBM Enhanced Color Display (EGA), the 
IBM Model 8503 monochrome VGA dis- 
play, the IBM Model 8513 color VGA dis- 
play, the Compaq VGA display, and three 
NEC MultiSync models (II, 2A, and 3D). 
The X-ray emission measurements were 
made in PC Labs by a certified health 
physicist. During testing, the monitor 
screens were fully illuminated, with all 
controls advanced to their maximum posi- 
tions. The measurements were made at the 
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specified distance of 5 centimeters from 
the’screen. Under these conditions, the 
measurements are believed to represent 
worst-case X-ray emissions in normal op- 
eration of the equipment. (We did not sim- 
ulate the abnormal conditions induced by 
component failures. However, this nor- 
mally is required for full FDA-compliance 
testing.) 

The results of our tests revealed no 
measurable x-radiation from any of the 
displays. In that the threshold limit for de- 
tection of the equipment used (the same 
equipment specified by the FDA regula- 
tions) was .2 milliroentgens per hour, 
X-ray emissions from this equipment was 
at least two and a half times lower than the 
federal guidelines. 

These measurements suggest that any 
fears you have about x-radiation from your 
computer monitor are unfounded. 


UNDERSTANDING ULTRAVIOLET 
Ultraviolet radiation is part of sunlight—a 
growing part, thanks to the diminishing 
ozone layer in the stratosphere. Its name 
describes it—ultraviolet is the invisible 
component of sunlight beyond the violet 
end of the spectrum. It has shorter wave- 
lengths (180 to 400 nanometers) and high- 
er frequencies than visible light. Physical- 
ly, that means that ultraviolet photons are 
more energetic than those of visible light. 
In fact, the ultraviolet spectrum spans the 
transition range between ionizing and non- 
ionizing radiation. UV photons can be en- 
ergetic enough to cause chromosomal 
damage, and UV has been implicated in 
causing cancer. Ultraviolet radiation also 
triggers the skin’s protective tanning reac- 
tion and can bum the skin, as every sun- 
bather knows. 

Unlike X rays, however, ultraviolet 
fays are not penetrating. The thick atmo- 
spheric blanket of ozone stops them quite 
well; a thick blanket of cotton—or even a 
thin shirt—does quite a good job. Conse- 
quently, the effects of ultraviolet on the hu- 
man body are limited to the places that sun- 
light can reach: the skin and the eyes. 
Today, it is generally agreed that exposure 
to ultraviolet radiation can cause skin can- 
cers, cataracts, conjunctivitis (irritation of 
the lining of the eye), keratitis (inflamma- 
tion of the comea), pain, and light intoler- 
ance. 

Moreover, current evidence indicates 


PC MAGAZINE DECEMBER 12, 1989 


that UV exposure is cumulative. That is, 
the longer you bathe in its rays over your 
lifetime and the stronger the rays, the 
greater the chances of unfavorable conse- 
quences. It is also believed that exposure 
early in life has a greater effect than later 
exposure. 

Alt computer monitors emit some UV 
along with the visible light of their images. 
However, the most energetic—and thus 
the most dangerous—UV wavelengths 
cannot escape the CRT. Ordinary glass 
strongly absorbs ultraviolet radiation with 
wavelengths shorter than about 350 nano- 
meters. The only part of the UV spectrum 
that may be present in CRT emissions is in 
the range of 350 to 400 nanometers. (Some 
sources list the beginning of UV radiation 
at 380 nanometers.) 

To determine whether UV emissions of 
computer monitors might pose any poten- 
tial health hazard, the same computer dis- 
plays used to test x-radiation were mea- 
sured for UV output. These tests were 
conducted by Hoffman Engineering 
Corp., an independent contractor experi- 
enced in spectral measurements, under the 


supervision of PC Labs. All emissions 
from 350 to 780 nanometers (at intervals of 
5 nanometers) were measured, again with 
all monitor controls at their maximum set- 
ting and the screen fully lit. 

The results showed that some ultravio- 
let emissions were generated by all of the 
displays tested. The emission level de- 
clined with decreasing wavelength and 
was virtually absent in most cases at wave- 
lengths shorter than our 350-nanometer 
test limit. The worst emissions came from 
the IBM 8503 monochrome VGA display; 
the spectra of all color displays were so 
similar as to imply that they all used the 
same even the same 
CRTs. In all cases, however, ultraviolet 
emissions were far lower than emissions in 
the visible light spectrum. Typically, UV 
emissions were no more than 5 percent of 
the level of the maximum emissions in the 
visible band. 

To put these measurements in perspec- 
tive, Figure 2 compares the results of se- 
lected screen displays with the measure- 
ments of a ‘‘deluxe cool white’’ 
fluorescent tube—the kind often used in 
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Figure 2: All CRTs emit ultraviolet radiation. Of the popular displays, the original IBM green-screen 
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Nearly all color displays have the same emissions spectra. However, in comparison with a deluxe 
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office lighting. Its UV emissions measured 
about 20 percent of its maximum visible- 
spectrum emissions. Based on typical 
monitor brightness levels and on office 
lighting levels mandated by OSHA, CRT 
emissions of ultraviolet radiation would be 
a fraction (in the range of one-quarter) of 
the level reflected from a white sheet of pa- 
per on a desktop when the monitor is oper- 
ated under the test conditions (brightness 
and contrast advanced fully, screen fully 
lit). In normal operation, ultraviolet emis- 
sions from a monitor would be substantial- 
ly less. 

From these measurements, the modest 
ultraviolet emissions of computer moni- 
tors would appear to be safe. If UV in the 
range 350 to 400 nanometers is hazardous, 
office fluorescent lighting likely represents 
many times the danger presented by the 
typical computer monitor. 


THE MICROWAVE MENACE 

Microwave energy—which cooks food in 
microwave ovens and blasts radar beams 
over the horizon—has well-documented 
effects on living cells. A potato or a poodle 
in the microwave oven will both cook, and 
the mechanism is well understood. The 
microwave signal excites water and fat 
molecules, transferring its energy to them 
as thermal energy (heat). Food is cooked 
by microwaves because the heat induced 
in the food accumulates faster than it radi- 
ates away, raising the temperature. Cell 
proteins break down as temperature in- 
creases. Cells die. The food is cooked. 

Microwaves penetrate moderate dis- 
tances through living tissue. Consequent- 
ly, organs inside a body can be heated (po- 
tentially killed) by microwave beams. The 
thermal energy of microwaves is also 
known to cause cataracts. 

Wavelengths longer than microwaves 
(those typical of VHF television, FM, and 
standard broadcast radio signals, for ex- 
ample) can also produce thermal effects by 
transferring energy to materials. These 
longer wavelengths, however, are less re- 
active with biological tissue; they tend to 
penetrate without being absorbed. 

Aside from thermal effects, microwave 
and other radiation in the radio spectrum 
(that is, higher in frequency than about 30 
kHz) is not thought to pose health hazards. 
While some studies have implicated mi- 
crowaves in causing cataracts, most of 
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these have been at intensities that cause 
thermal effects. (Cataracts caused by,non- 
thermal microwaves have been reported, 
although the preponderance of studies 
have found the contrary.) 

Microwave and other radio-frequency 
heating requires very strong signals. Mi- 
crowave ovens operate at levels of hun- 
dreds of watts. For this reason, PC Labs 
did not measure emissions in the micro- 
wave or radio frequency spectrum. All 
computer equipment must already be certi- 
fied to abide by subpart B (formerly sub- 
part J) of part 15 of the Federal Communi- 
cations Commission rules and regulations. 
These regulations set interference stan- 
dards that are orders of magnitude below 
the radiation levels necessary to achieve 
thermal effects. The health standards deal 
in volts per meter, whereas the FCC inter- 
ference standards limit emissions to micro- 
volts per meter. 

Moreover, PCs do not directly create 
microwave energy. Although microwaves 
are theoretically created as harmonics of 
the signals generated inside the computer, 
the level of such harmonically created mi- 
crowave signals is essentially unmeasur- 
able. 

It is possible that there are nonthermal 
microwave effects that may be active at 
lower signal levels. If these effects are 
Teal, they are believed to be a result of low- 
frequency modulation of the microwaves. 
Such modulation effects would be similar 
to the effects of direct radiation at such 
lower frequencies, as discussed below. 


DANGEROUS ELVES 

At the very bottom of the electromagnetic 
spectrum is extremely low frequency radi- 
ation. Technically, ELF (as I'll abbreviate 
extremely low frequency hereafter) com- 
prises the frequency range from 30 hertz to 
300 Hz. In common usage, however, the 
term is extended to include any frequency 
below 30,000Hz, and so includes the 20 to 
20,000-Hz frequency range of your stereo 
system. As are all frequencies below 450 
kHz (450,000 Hz), ELF is ignored in the 
FCC certification process. ELF has long 
been thought innocuous, but a number of 
recent newspaper and magazine articles 
have raised doubts about its safety. 

Strictly speaking, the ELF of concem is 
not radiation but captive electric and mag- 
netic fields that are generated by strong 
electric currents in power systems, appli- 
ances, and other electrical equipment (in- 
cluding computers and their peripherals). 
The two types of fields—electrical and 
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magnetic—are related and arise from the 
same phenomena, but they have individual 
distinguishing characteristics. Electric 
fields generate a potential (a voltage), are 
measured in millivolts or volts per meter, 
and are relatively easy to shield against by 
using conductive materials. (The wire 
braiding shields the center conductor from 
electric fields in coaxial cable, for exam- 
ple.) Magnetic fields generate a current 
(amperage). These fields are measured in 
milliamps per meter or sometimes in relat- 
ed units of gauss, and are difficult to shield 
against. 

A number of recent studies have corre- 
lated the strong ELF fields associated with 
power lines and electrical distribution sys- 
tems with increased cancer risk. Electric 
blankets and water bed heaters have also 
been implicated. The photo on the left in 
Figure 3 shows pulsed ELF waveforms 
generated by computer equipment—the 
same kind that has demonstrated biologi- 
cal effects in the laboratory. These effects 
include changes in cell membrane perme- 
ability, altered prenatal development, and 
the promotion of the growth of cancerous 
cells. 

ELF research to date has been of two 
types: laboratory studies made on cell cul- 
tures and animal tissues; and epidemio- 
logical studies—that is, research that at- 
tempts to find a common link between the 
backgrounds of sick people. 


The epidemiological studies of power 
distribution systems have mostly correlat- 
ed illnesses with the exposure to ELF 
fields. The results of these studies to date 
have been mixed. The most recent, how- 
ever, have been aimed at answering the 
criticisms made of earlier studies that had 
found a positive correlation between child- 
hood cancers and conditions in which large 
ELF fields are present. (The fields them- 
selves were not measured.) In the United 
States and Sweden, correlations between 
cancer and strong ELF fields associated 
with electrical distribution systems have 
been found, although contradictory studies 
have also been published. 

In the laboratory, the potential biologi- 
cal effects of ELF at levels below those 
that would cause tissue to be heated have 
been extensively investigated for about the 
last decade. The results of that research are 
beginning to show that far from being in- 
nocuous and noninteractive with biologi- 
cal tissue, ELF electrical and magnetic 
fields can be subtly active—with both ben- 
eficial and harmful effects. 

On the positive side, ELF fields are 
used in treating bone fractures; the fields 
apparently promote bone growth and has- 
ten healing. On the downside, ELF fields 
also appear to promote the growth of can- 
cerous cells. ELF fields have had demon- 
strated effects on the calcium channel per- 
meability of cell membranes. This can 
affect a variety of cell functions, including 
the transmission of electrical signals in 
nerve tissue. Again, ELF fields have been 
shown to affect protein synthesis and alter 


circadian rhythms. Research has also 
shown that developing nervous systems 
may be particularly susceptible to ELF 
fields, and that these effects may be latent, 
showing up only in specific situations or at 
later times. 

Not all of these dire reports have stood 
up to scrutiny, however. Attempts to repli- 
cate the results of some of the studies have 
failed. And, of course, since these lab 
studies were carried out in vitro, there is no 
guarantee that the effects on human beings 
would be identical. Nonetheless, a consen- 
sus is emerging that ELF fields can be bio- 
logically active at levels lower than were 
once thought possible. 

One of the things discovered about ELF 
fields is that they do not behave like ioniz- 
ing radiation. The fields are not energetic 
enough at the molecular level to change or 
destroy the chemical bonds in cells; thus, 
they don’t damage chromosomes. Instead, 
the ELF fields seem to mimic the electrical 
changes that normally occur in living cells 
in the body. By changing the calcium per- 
meability of cells, for example, they can 
change the response of a nerve cell to stim- 
ulation. 

This mimicking of normal cellular pro- 
cesses may be at the root of the cancer-pro- 
moting potential of ELF. Some scientists 
have noted that the membrane sites at 
which some ELF reactions occur appear to 
behave as receptors for cancer-promoting 
chemicals. ELF fields also appear to in- 
crease the chemical activity of a compound 
that is known as omithine decarboxylase, 
and this effect has been associated with 





Figure 3: In some studies, pulsed ELF waveforms, similar to those created by the vertical syne signal of computer monitors such as those of the 
NEC MultiSync monitor (left), were shown to be more biologically active than the sinusoidal waves created by the magnetic fields generated by 
power distribution equipment (nght). 
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Lab Notes 


The lower-frequency magnetic ELF 
fields (measured at 60 Hz in 
milliamps per meter) generally 
proved weakest in front of the 
displays and strongest on the sides. 
The NEC MultiSync 3D generates a 
strong, nearly symmetrical field, 
while the original {8M monochrome 
display creates a much weaker 
field, principaily on its right side. 
The fields of other displays fall 
between these extremes. System 
unit fields are weaker than those of 
the IBM monochrome display. 


cancer promotion. In addition, ELF fields 
also disrupt the functions of cell gap junc- 
tions—another effect that has been associ- 
ated with cancer growth. 

Some studies of ELF fields have en- 
countered an anomaly that complicates re- 
search, however. Normally, chemical car- 
cinogens and ionizing radiation seem to act 
in an essentially linear way. That is, the 
dangers of each increase as the exposure 
level increases. While a number of ELF ef- 
fects exhibit a similar intensity relation- 
ship, some studies have found what are 
called window effects. That's to say, some 
of the biological effects occur only at cer- 
tain ELF field strengths (or frequencies) 
and not at higher or lower values. Addi- 
tionally, these window effects appear to 
depend on the presence and orientation of 
static fields, like the earth’s magnetic 
field. Thus, for example, one study (by 
C.F. Blackman, S.G. Benane, D.E. 
House, and W.T. Joines) on chick brain 
tissue showed changes in calcium ion flux 
with 60-Hz ELF fields at field strengths of 
35, 40, and 42.5 volts per meter. At field 
strengths of 25, 30, and 45 volts per meter 
the same 60-Hz ELF radiation had no effect. 
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f) THE ELF FIELDS OF TWO POPULAR DISPLAYS 


1BM monochrome display 


For health scientists, even the possibili- 
ty of window effects is worrisome. If these 
effects are real (and doubts persist in many 
scientists’ minds that they are), they would 
preclude the development of exposure 
standards. The effects of ELF fields would 
vary with the individual, because the size 
and shape of one’s body affects the 
strength of voltages and currents induced 
inside it by the ELF fields. 

To complicate matters further, the 
waveform associated with ELF fields ap- 
pears to affect their biological effects. 
Least active appear to be the sinusoidal 
waves that are characteristic of utility-sup- 
plied electricity. The most active appear to 
be pulsed fields like those generated by ra- 
dar and fields with sawtooth waveforms, 
which are characteristically generated by 
the sweep circuitry of television sets and 
monitors. 

PC Labs measured both the electrical 
and magnetic fields generated by several 
popular system units (these included an 
IBM PC-XT; IBM PC AT; Compaq Desk- 
pro 386/25; and IBM PS/2 Models 30, 
50Z, and 60) as well as the monitors we 
tested for other emissions. Measurements 






















were made with sensors optimized for two 
particular frequencies: those near 60 Hz, 
which are characteristic of power lines and 
the vertical scanning signals in monitors; 
and those in the range 10 to 40 kHz, which 
are characteristic of switching power sup- 
plies and the horizontal scanning circuitry 
of monitors. Measurements were made at 
four distances (6, 12, 18, and 24 inches) 
and from each side of each unit. At total of 
80 measurements were made for each unit 
tested. 

Detectable magnetic and electric fields 
in the lower frequency range were found 
with both computers and monitors. High- 
er-frequency fields were nearly absent in 
the measurements made of computer sys- 
tem units. As shown in the sidebar ‘‘The 
ELF Fields of Two Popular Displays,”’ the 
strongest low-frequency magnetic fields 
were found above and on the left side of 
most monitors, although the IBM 8503 
monochrome VGA display also had a 
strong field on its right side, and the NEC 
MultiSync had strong fields on both sides. 
The weakest fields in nearly every case 
were measured at the front of the unit un- 
dergoing evaluation. The field strength de- 






NEC MultiSync 3D 


Le 
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clined with increasing distance. At a dis- 
tance of 24 inches in front of the system 
units, field strengths were at or near the 
background reading of the test area. Moni- 
tors had fields that were sometimes 
nounced at 24 inches, particularly at high- 
er frequencies (The University of Toronto 
mouse study, which found no effects from 
VDT fields, concemed itself exclusively 
with these higher-frequency fields). 

To put these observations in perspec- 
tive, however, we found that the back- 
ground magnetic field strength at 60 Hz at 
most locations in PC Labs exceeded the 
fields we measured 12 inches in front of 
most system units and the fields 18 inches 
in front of most monitors. This back- 
ground field seems to originate in the ceil- 
ing wiring associated with the fluorescent 
light fixtures (it wasn’t the tubes them- 
selves, for the strength of the field did not 
decline when the lights were switched off). 
Thus, to judge on the basis of field 
strength, if you work more than 18 inches 
from your PC and its display, office wiring 
may pose more of an ELF threat than does 
your computer. 

The fields associated with computer 





equipment may nonetheless be biological- 
ly active, however. At normal working 
distances with some equipment, electric 
field strength appeared near the level at 
which an increase in ornithine decarboxyl- 
ase activity was found in some studies. In 
another study, a similar field intensity was 
found to alter the cytotoxicity of T lym- 
phocytes that specifically attack cancer 
cells in mice. Again, however, it must be 
emphasized that background fields present 
in the office were also observed at this in- 
tensity. 

On the other hand, at distances greater 
than 6 inches, the strength of the electric 
fields associated with any of the tested 
equipment fell well below the field 
strengths found active in the Blackman 
study that found windowing effects. The 
magnetic fields measured appeared too 
weak to induce in the human body the 
fields observed to be active in the Black- 
man study. 

To summarize, then, PC Labs did mea- 
sure ELF fields at levels that some studies 
have associated with biological effects. 
Except at distances inappropriately close 
to the equipment, however, these fields 


proved to be no stronger than the back- 
ground fields in an office environment. If 
PCs pose an ELF risk—and if, indeed, 
there are any ELF risks—they are likely 
not the only source you'll encounter in 
your work. 


THE NAGGING QUESTION 

Are PCs safe? As far as x-radiation and ul- 
traviolet are concerned, normal computer 
use probably poses no particular hazards. 
With regard to ELF fields, the situation is 
more equivocal. The effects of ELF fields 
have only recently become accepted by the 
scientific community, and field strengths 
that are or are not safe have yet to be deter- 
mined. Jt may not be possible to determine 
safe ELF levels because of window ef- 
fects. 

If, based on the current state of re- 
search, you believe ELF fields are danger- 
ous, you can take steps to minimize your 
exposure to them. For instance, sit in front 
of your computer and display, where the 
ELF fields are the weakest. Avoid sitting 
near the sides (particularly the left side) of 
nearby computer monitors. Because both 
the magnetic and electric ELF fields gener- 
ated by computer equipment fall off quick- 
ly with increasing distance, you can mini- 
mize your exposure by working as far from 
your computer and its display as you can 
without having to squint or strain to reach 
what you need. 

Monitors emit more ELF than do com- 
puter systems, and this radiation appears to 
be related to the scanning signals used by 
their CRTs. You can avoid the field associ- 
ated with scanning signals (which may be 
more dangerous than the more pervasive 
sinusoidal waveforms) by using a display 
based on an alternative technology, such 
as an LCD display. 

It’s unlikely that your computer will kill 
you. Even if the worst of the effects attrib- 
uted to ELF prove true, it’s likely that you 
face greater health risks from other forms 
of pollution, such as the cigarette smoke 
you inhale (either your own or that of co- 
workers), the cholesterol in your blood- 
stream, and the peanut butter you spread 
on your noontime sandwich. 

Are the health risks of PCs and VDTs 
worth worrying about? Judge for yourself. 
But remember: stress is a likely cause of 
some of the health effects that have been 
related to computing, and worrying about 
it may increase your stress level. a 


Winn L. Rosch is a contributing editor of 
PC Magazine. 
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PC files grow like grass, even while you 
sleep. That’s why your hard disk is always 
full. Yet every time you summon up your 
good resolve and delete a file you haven't 
used for more than six months, you can bet 
you’ ll need it again in less than six days. 

The two programs that make up this is- 
sue’s utility make it easier to live with 
these facts of life. PCMANAGE and 
DCOMPRES will convert your inactive 
files into a compressed format, then auto- 
matically reexpand them the moment you 
call them. The compressed files take up 
less space—in effect giving you a larger 
hard disk—yet they remain immediately 
accessible. 

All compression techniques work by 
Teplacing repeated sequences of charac- 
ters; using one code to represent many 
characters is the secret of compression rou- 
tines. Fortunately, spreadsheets, word 
processing files, database files, and many 
executable programs (those with .COM or 
.EXE extensions) contain many repetitive 
strings. In spreadsheet and database pro- 
grams a great deal of empty space is repre- 
sented by ASCII nulls, spaces, and zeros. 
Similarly, in many executable files, the 
empty space allocated for local storage and 
the ubiquitous ‘‘stack’’ usually consists of 
multiple ASCII nulls. Word processor 
files often contain repetitive strings: cer- 
tain words and letter sequences are obvi- 
ously very common, as are the multiple 
spaces used to justify text. 

PCMANAGE and DCOMPRES make 
use of the Lempel-Ziv-Walsh (LZW) algo- 
rithm, which has been made popular by 
such shareware programs as ARC (by Sys- 
tem Enhancement Associates) and by 
PKARC (by Phil Katz). 

You can set the drive and path across 
which the utility operates and the length of 
time you want files to lie dormant before 
they’re considered inactive. You can also’ 
exclude specific files or directories to pre- 
vent certain files from ever being com- 
pressed. (You’ll want to do this, for exam- 
ple, if you keep OS/2 files on your disk, 
since you’ll never want these compressed 
under DOS.) 


Compress and Expand 
The Files on Your Hard 
Disk Automatically 


@ With PCMANAGE and 
DCOMPRES you 
can make room for all 


those files you want on 
hand but don’t need to 
access every day. 





DCOMPRES is a memory-resident 
(TSR) utility that tracks every access to ev- 
ery file on your disk. It takes up approxi- 
mately 28K of RAM and should normally 
be loaded by a line in your AUTOEXEC 
BAT file. DCOMPRES does two things. 
First, it creates and automatically updates a 
short (3,080-byte) file, INDEX.CMP, in 
each subdirectory. These INDEX.CMP 
files contain the date and time that each file 
was last accessed. PCMANAGE uses this 
information to determine whether or not to 
compress a file. When it does compress a 
file, PCMANAGE notes this in the IN- 
DEX.CMP file. This, in turn, enables 
DCOMPRES to do its second job: to de- 
compress the files automatically when 
they’re accessed. 

The actual file compression is done by 
PCMANAGE. When you invoke 
PCMANAGE, you'll see a screen like the 
one shown in Figure 1 displaying the com- 
pression criteria you’ve chosen. The 
screen in Figure 1 indicates that PCMAN- 
AGE is using its default settings, which 
call for it to compress all files on drive C: 
that have not been accessed within the last 
7 days, whose compressed version is at 
least 10 percent smaller than the original, 
and whose compression would free up at 


least one cluster on the disk. Savings of 
less than one cluster (2K on most hard 
disks) are illusory, since DOS can’t access 
smaller disk areas. Similarly, on anything 
less than an ultrafast 386, saving less than 
10 percent of a file’s space is probably not 
worth the expenditure of time. 

PCMANAGE provides a full set of 
command-line arguments that let you 
modify its criteria for compressing files, 
but if you simply stick with the default set- 
tings and run PCMANAGE once a week 
or so you’ lt keep your disk storage at peak 
efficiency. 

The easiest way to get copies of 
PCMANAGE.EXE and DCOMPRES- 
.COM is to download them from PC Mag- 
Net, as explained in the sidebar 
“PCMANAGE and DCOMPRES by Mo- 
dem.’’ PCMANAGE.C and DCOMPRES. 
ASM, the source code for the two pro- 
grams, are only excerpted here. However, 
they are available (along with the BASIC 
listings) from PC MagNet, or by sending a 
written request with your name, address 
and fax number (if applicable) to Utilities, 
One Park Avenue, New York, NY 10016; 
Attention: Carolyn Falconer. No phone 
calls please. (Note: estimated fax length is 
40 pages.) You'll need both listings to 
modify either program. 

Three caveats about the operation of 
PCMANAGE and DCOMPRES are in or- 
der at the outset: One is that, to keep its 
memory requirements small enough for it 
to be a TSR, DCOMPRES is designed to 
keep track of only the first 100 files in a 
given directory. Files in excess of this 
number won’t be harmed, of course, but 
PCMANAGE won’t save you disk space 
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PCHANAGE, Copyright 1989 by Ziff-Davis Publications, Ail Rights Reserved. 
Progran by Ross i. Greenberg 





access in the past 7 days and with a coateasuh ratio 
2648 bytes will be compressed . 


Filenane Last Access Status 


Filenane Last fccess Status 


Total conpreszion of © bytes, representing a 6% compression ratic. 
Tota! of 6 files exanined, 6 skipped, 6 compressed, 6 bypassed. 


Press a key to continue, 
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Figure 1; As PCMANAGE works, it reports its progress. The first section displays the compression 
criteria chosen. Here, the program is using the defaults. As PCMANAGE reviews each file to see if it's 
a candidate for compression, it lists the filename and last access date. It also indicates a file’s status: 
for example, "skipped" means a file has been compressed; “bypassed” meansit’s in your exclude file. 
When it’s perused all directories, PCMANAGE tallies its work on-screen. 


by compressing them. Simply as a matter 
of ordinary file management it’s generally 
a good idea to create new subdirectories 
when you accumulate more than 100 files 
in one place, but for some users this limita- 
tion may be bothersome. 

The second limitation concems com- 
patibility with antivirus software. Since 
DCOMPRES will modify .COM and 
-EXE files when required, it should be in- 
stalled in your AUTOEXEC.BAT file be- 
fore any antivirus software you might use 
is invoked. Further, if your antivirus soft- 
ware does checksumming—that is, if it 
generates a unique signature for each file 
based upon the file’s contents at the time 
you first run the antivirus program—you 
should set it to disable its checksum proce- 
dure until program execution time. If 
you’re not sure if your antivirus software 
has this feature, you should check with the 
software manufacturer. Antivirus products 
that use checksumming but do not allow it 
to be shut off will conflict with the opera- 
tion of DCOMPRES. 

Finally, old-fashioned copy-protection 
schemes that create hidden files that check 
for specific locations of the installed pro- 
gram on the disk or perform checksums on 
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it will also present problems. The solution 
in such cases, as with OS/2 files, is to ex- 
clude them specifically from the utility’s 
operations. 

To exclude programs from being auto- 
matically compressed, you must create a 
file in the root directory called DCOM- 
PRES.EXL. Use an ASCII editor or a 
word processor that can produce pure AS- 
CI files. The DCOMPRES.EXL file may 
have up to 100 entries in it, one entry per 
line. Each entry can be a complete path or 
just a file or directory name; in the latter 
case all files in that directory and its subdir- 
ectories will be excluded from the com- 
pression operations of PCMANAGE. 
Moreover, your entry lines in DCOM- 
PRES.EXL can use ‘‘wildcards’’ in a 
somewhat broader form than DOS normal- 
ly allows. Thus, if you wanted to exclude 
all files on your disk that have a .SYS ex- 
tension and every file in or under your 
CAOS2 directory, you could include the 
following lines in DCOMPRES.EXL: 


*.S¥S 
c:\os2\+ 


You may use an asterisk to mean ‘“‘any 


number of characters’ and a question 
mark to represent any given character in a 
given location: ABC?EFG would allow 
for any character to match when surround- 
edby the “ABC EFG”’ string. 


INSTALLING AND USING DCOMPRES 
The full command syntax for the memory- 
resident DCOMPRES.COM is 


DCOMPRES [/i} [/An] 


The two optional switch parameters are 
both specifically related to the IN- 
DEX.CMP files. In default mode, 
DCOMPRES uses the entry in the IN- 
DEX.CMP file to determine whether or 
not a requested file needs to be decom- 
pressed. Therefore, if the INDEX.CMP 
file for a subdirectory is deleted or dam- 
aged, DCOMPRES will not know when a 
given file has been stored in compressed 
form, and the file would become unusable. 
However, by loading DCOMPRES with 
its /i switch, you can tell it to ignore the IN- 
DEX.CMP file and check every requested 
file directly to see whether or not it is com- 
pressed. Each file compressed by 
PCMANAGE will always start with the 8- 
byte sequence DCOMPRES. When load- 
ed with its (i option, DCOMPRES.COM 
looks for this sequence and takes it as an 
instruction to decompress the file. Using 
the /i switch slows the processing slightly, 
but it gives you a fail-safe way to recover 
compressed files. 

To protect against accidental deletion, 
the INDEX.CMP files are given a default 
read-only file attribute. This means, how- 
ever, that in order to empty a subdirectory 
completely before removing it, you must 
change the attribute of its INDEX.CMP 
file to Read-Write so that you can delete it. 
Users of DOS 3.x can do this with the DOS 
ATTRIB command. If you’re using DOS 
2.x you can employ any of a number of 
utility programs, such as Charles Petzold’s 
ATTR.COM (PC Magazine, June 10, 
1986; also available for download from PC 
MagNet), to change the INDEX.CMP’s 
Read-Only status. 

But if you create and remove subdirec- 
tories frequently, this additional step may 
be more of a nuisance than the added pro- 
tection is worth. For this reason, 
DCOMPRES has the /An switch, which 
allows you to select the file attributes that 
DCOMPRES gives the INDEX.CMP 
files. You can set the file attributes by sub- 
stituting any of the following numbers for 
n: 0 (visible, read-write); 1 (hidden, read- 
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write); 2 (visible, write-protected—the de- 
fault); or 3 (hidden, write-protected). 

After you put DCOMPRES into your 
AUTOEXEC, each time you access a file 
DCOMPRES creates an INDEX.CMP file 
in the corresponding subdirectory. How- 
ever, neither DCOMPRES nor the IN- 
DEX.CMP file will have anything to do 
until a file is compressed. Putting them to 
work is the job of the transient part of the 
utility, PCMANAGE. 

The syntax for PCMANAGE is 


PCMANAGE [(/i) (/dn) (/cn) [/bn) 
U/pd] 


As with DCOMPRES, all the arguments 
you provide to PCMANAGE are optional 
and, as the author is also a UNIX program- 
mer, you may substitute a - for the more- 
familiar DOS / shown. Since remembering 
all these optional switches is not easy, if 
you simply enter PCMANAGE ? or PCMAN- 
AGE h—or any character or string the pro- 
gram does not recognize as one of its op- 
tional switches—you’ll get a syntax screen 
that explains them. 

The nin the various switches stands for 
a number you enter to replace the default 
value. Thus, if you want to restrict com- 
pression to files that have not been ac- 
cessed for 30 days, you would enter 
PCMANAGE /d30. The values for /da can 
range from | to 32767 (the default is /d7). 
The /cn switch sets the compression ra- 
tio—the percentage of compression that 
must be achieved before PCMANAGE 
will replace the original file on your disk 
with its compressed version. The default is 
/c10, the minimum permissible percentage 
is /c5. The /bn option allows you to adjust 
the minimum number of bytes that must be 
saved by compression to match the cluster 
size of your hard disk. The default is 
/o2048, but any cluster size from 1024 to 
32767 can be specified. 

The /pd switch allows you to set the 
drive and path on which PCMANAGE is 
to operate. The default is /pC:, which 
causes the utility to work on the C: drive 
and all directories (unless excluded by 
DCOMPRES.EXL), starting at the root 
and including all of its children. If you 
want to work only on the \OLD\DATA- 
BASE directory on drive D:, you’d enter 


PCMANAGE /pD:\OLD\DATABASE 
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VP, Dipsiding if e fils or device. if device, return. 
Determine if fixed disk. If not, return, ~ 
Fully quelify tile/pathname with undocumented AR=66h cell 
Seve users PSP, reset with our car = table in users might be 
2? fullevye 
. Scan path name, isolete lest ‘\' “(eoparetes ‘path fron filename) 
ti seving the length of the peth. 
6. save the path in one locetion, the t{enane in a acther 
Stuff the name of the index file to the teil of the path 
Determine if this is the seme index jp anal es elreedy loaded 
3) 90 If not, write file if needed. 
Load new file. . If not there, creete one end dummy the file out. 
. Reset’ to the beginning ot the binsry tree index 
Find the file in index.: If found, then goto 14 . 
Pile not in index. If room, add it end return: file has not been 
iyo Sc compressed, obviously.: New entry npdeted with ‘current date and time. 
If file not compressed, merely updete dete end t. and retnrn. 
If file is compressed, check to make sure it is, then decompress it 
#3 into temporery file named PCOMPRESS.$S$$ end retnrn 
Tf, upon examinstion tile is bee 7. compressed one, reset. co normal 
ei stetns 3 7 
EEGERSERSGRESESERGR SERS ESER SESS 4% 


lookup: 








a 

pes 
wt 
= 
« 


Ry 






. 


cet(wos_ compressed}, FALSE 










§4466h ; 
oes (dos_handle}. 7) 


ox 


ioctl call returns status 
‘an the dx register 














“i . davices have high bit eet 
ax ' abe 


not set, @ file 
is a character sevice 


Bail 


es push ce, ta reguler tile” 
a pop ee a et ge GU 
mov si, dx 
mov di, 


mov eh, 68) 
23h 






offset tmp_buffer 4 
ih iy 8) Undocumented bos tell to 
= fully quelify e file/peth 

2 aly about SUBST and ASSIGN 


get the disk ‘letter 


“ee 











dl, eortaiy, 






3 
eub dl, ‘Af -.1 } Awl, Be2, etc... 
mov eh, ich ] get disk parameters 
int 21h rf 
cmp byte ptr [bx},. Of6h on returh, DS:BX points to 
jz OF F ‘ tirat FAT entry. FO ie fixed 
jump done2 co ge disk. Anything else, we ekip 










Or a cy 








ee: mov ah, ®5ih get users PSP, seve 
a int 2ih a then awep our‘’e in. 
nov cst(users psp), bx 
mav ~ bx, ono... : 
mov eh, 650h ‘ 


“se gah 






<code removed from this listing. The code removed eimply 
me seperstes e given file into its Sabet tpent, mephens Loe ae 
snd file name> 


vo ere 






ats 


Figure 2: This is the primary routine used by DCOMPRES to determine whether a file is in the hash 
table and, if so, to decompress it if it's compressed. If it’s not in the hash table, then it is inserted, 
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The HP DeskJet PL 


It prints copy that looks like 
a connect-the-dots game. 
And it sounds like a war 
zone. The dot matrix printer. 
Why put up with it? 


The HP DeskJet PLUS 
printer uses advanced ink- 
jet technology to deliver The $995* HP DeskJet PLUS printer. 












USvs. the dot 


Earplugs not included. 


Speed: You're not 


Rubble, rubble 
everywhere. 


laser-quality text and faster, quieter and better. Its for your nearest authorized 
graphics. It’s also compact. evenreliable enough tocarry HP dealer and see for yourself. 
And very quiet. a 20000-hour MTBF rating. Theres no comparison 


And at only $995, it could = § Of course, DeskJet PLUS 
spell the end for most dot works with all your major 
matrix printers. Because software and with any 
there's hardly a printing job _IBM-compatible PC. So call |G) | HEWLETT 
that DeskJet PLUS can'tdo 1-800-752-0900, Ext. 712J iJ PACKARD 


There is a better way. 
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Why pay for a LAN solution 
that’s bigger than your problem? 


Price, performance, simplicity 
make MainLan the ideal small- 
office network 


You can have a small LAN without 
the huge investment or the mind- 
boggling complexity demanded by 
the expensive big-network “industry 
leaders.” And, you can do it with- 
out sacrificing any of the functions 
you have a right to expect from a 
full-featured LAN. 


[Kel Teel 


| GSES 





| 
s4ggr Y ugg 


‘499 


For the Starter Set — two For the Extansion Pack — 
boards, 16 5 feet @nother board end another 
of shielded ceble with ceble Order one for eech 


terminators, software you edd fo the network 


The answer is MainLan, from 
US Sage. MainLan is industry- 
standard NETBIOS compatible. 
MainLan has all the speed 
(4mbps) your small network needs. 
MainLan provides fiie transfer, disk 
and printer sharing, E mail, data 
security and network management 
without a dedicated server. And 
MainLan requires as little as 50K 
to operate. 

Best of all, MainLanis very simple 
to instali and use. You can install the 
boards and software in 15 minutes 
or less and run your multi-user 
applications right away! 

MainLan, winner of a major 
British PC award in 1988, has the 
backing and the technical expertise 
of the Sage Group, the United 
Kingdom's market-share leader in 
low-cost LANs and PC software. 
Contact US Sage for further details 





and the dealer or distributor 
nearest you. 

US Sage, 2005 Tree Fork Lane, 
Suite 125, Longwood, FL 32750. 
Phone 407/331-4400; 

FAX 407/331-4406. 


= 
MainLan 
The Big Breakthrough 


in Small Networks 
CIRCLE 230 ON READER SERVICE CARD 


800-999 -6770 
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on the command line. 

The /i switch of PCMANAGE (not to 
be confused with the /i switch used with 
DCOMPRES explained previously) can 
be thought of as an ‘‘install’’ option. 
PCMANAGE will not attempt to com- 
press files you’ve never accessed since in- 
stalling DCOMPRES. So you have to 
‘fool’? PCMANAGE into compressing 
your old files. One way of doing this 
would be to issue a COPY *.* NUL com- 
mand in each directory. Easier still, is to 
use the PCMANAGE /i option. This will 
cause PCMANAGE to access every file on 
the specified hard disk. This might take a 
little while, but it need be done only when 
you first use DCOMPRES and PCMAN- 
AGE. 

One additional reminder is in order: 
Once you have a compressed file on your 
disk, you must have the DCOMPRES pro- 
gram loaded from that point on if you wish 
to access that file. If you ever decide you 
want to remove DCOMPRES from your 
normal operation, rerun 


PCMANAGE /i /pd 


to cause every compressed file on your 
disk to be decompressed. Only then can 
you safely remove DCOMPRES from 
your AUTOEXEC file, delete your 
DCOMPRES.EXL file from the root di- 
rectory of drive C:, and unprotect and then 
delete all your INDEX.CMP files. 


ATRIAL GALLOP 
Before you decide to install PCMANAGE 
and DCOMPRES systemwide and prepare 
a protective DCOMPRES.EXL file, you 
may wish to see the utility in action on a 
small scale. To do so, create a new subdir- 
ectory on one of your drives—I’ll assume 
here that you make it C:\TEST—and copy 
into it a number of old data or document 
files, together with the .COM or .EXE 
files (such as your word processor) you 
would normally use to call up the old files. 
Put PCMANAGE and DCOMPRES in the 
root directory of drive C: (or in a subdirec- 
tory on your path, so DOS can find them) 
and issue the command CD C: \TEST to get 
into your trial subdirectory. Now, at the 
DOS prompt, enter DCOMPRES. 

At this point you want to fool your ma- 
chine (and PCMANAGE) into thinking 
it’s a week, a month, or a year ago, so is- 
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ia eh Th Reeey ye 
STERSEBSINTRIESISIDIIIE ; 


: sif offset esifdir: name) 


mov m 3 *Old® filaname 
“ mov di, offsat cs1(dir name2) 3 "new? filaname 
mov . 6X, csz(tmp lan) ¢ 
eld } 
rapz cmpsb : out on no match 
cmp byte ptr. carfdijy 21" 3 first lattar of “INDEX.cMP* 
jnz QF . 3 not @ match 
3 


all through and e match? 














a_match 3 yeas 
3 ho match, fall. through 

SPIES TTT ET ITE 

New index file. Closa tha old one first, 

if needed with blank entriee. 


then create a new ona 





<code removed from this listing. The code removed will 

craate a new index file ee required, padding out all 
structure membere es “empty” membere. If an old index file 

ie eet for read-only, this routine will reset it to read/write 
for tha duration of its being open.> 






REP ESRRREERASS : 


e index is loadad into memory. Find the fila 















si, offset cs:(tmp_buffar) 


si, cs:(tmp_len} ypointer to filaname 










mov di, offeat cs:[file name) 
mov es:[tile eeg}, es 
mov es:(file off), di 
ae: mov el, ds:[ei)} 3 move filename agein 
mov es:[di)}, al 
inc dai 
inc ei 


al, @ 
ap 





ce 
ds 





ax, 2 


‘ get first ona 
get_pointer 


bx gets pointar to antry 

















look_1p: 
mov ds, ce:(file seg) 3 source seg 
push cs 
pop es 3} target seg - the buffer 
mov si, ce:[(file off) 3 get back the filaname 
mov di, bx 
edd di, filaname # and point to it in record 
mov cx, word ptr cs:(bx}.filaname_lan 
cap cx, 6 
jz fo_match 3 if empty racord 
OQ: mov al, ds:[si) 
cmp al, as:[di) 
nz no_match 3 try egain 
ine si 
ince di 











csi[dirty bit) 
updete 
dona 


3 found it) 


3 @ match. Updata it. 









bx, ce:[nsare pep) 


tresat usare PSP and return 
ah, 656h 
dh 
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sue the DOS command DATE and supply, 
say, 1-1-80. Now enter 


PCMANAGE /i /pC:\TEST 


This will create the required IN- 
DEX.CMP file in your C\TEST directo- 
ry, with an entry for each file, but as yet, 
since PCMANAGE thinks they’re all cur- 
rent, it won’t compress them. So, bring 
your machine back up to date by issuing 
the DATE command again and entering 
today’s date. Now enter 


PCMANAGE /pC:\TEST 


Allthe files in the subdirectory to which 
you have restricted PCMANAGE’s opera- 
tions are now old enough to be com- 
pressed, though some of them may be too 
small to save a cluster’s worth of space, or 
may not meet the test for saving 10 percent 
in compressed form. As it compresses 
files, PCMANAGE will give you an ongo- 
ing report of its activities. When it’s 
through, if you TYPE a document file to 
the screen, you'll get a good idea of how 
quickly DCOMPRES can reexpand a 
compressed file. 

When you bring up your word proces- 
sor in the \TEST subdirectory it will take a 
little longer than usual to load this time; for 
it, too, was compressed in the trial. Ordi- 
narily you’ll use the program often enough 
so that PCMANAGE will never consider it 
a candidate for compression in the future. 
As you call up various old file copies, 
you'll get a screen message while they are 
being decompressed, but all will thereafter 
behave normally. A few experiments with 
your DATE command, these test copy 
files, and PCMANAGE’s /dn switch, and 
you'll have a feel for how the utility works. 
Don’t forget to include the /pC:\TEST 
switch every time you invoke PCMAN- 
AGE during this test run! By default it’s set 
to run through your entire C: drive. 

After test-driving PCMANAGE and 
DCOMPRES, you should delete the files 
in CATEST (you'll have to use ATTRIB to 
unprotect INDEX.CMP before you can 
erase it). If you’ve called any files from 
any other subdi , there will also be 
an INDEX.CMP in that subdirectory 
you'll want to eliminate. You can now re- 
boot your machine to tae DCOMPRES 
out of memory and go through the normal 
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Pop 
ret 


HaDEad aa TEI TE : 
33 Current neha peta what we mort: 


Dl Oe 


no match: : 


{bx}. left_ptr 
left_ptr 


(bx] stight_ptr 
right_ptr Ba 
8 ts, 


inter 


Peer eee a 
72 insert routine 


SEGRE EIST 
OG: 


ie done 
cs:[num_files) 
ex, cs: {num sores. 
bx, dx 
ce: {bx}, ax 
cs:[dirty | bit} : 
pcapoterse 


ddidvaastigiaaaae 

i} Copy the name “into the buffer 

DEBSSEERESIIGT EEE 
mov ds, cs:tfile_seg) 
push ce 


si, ce:{file off] , 
di, bx on ae 
1+ di, filename 
cx, ex 4a 


ets 
: cx 

byte vil rte ae 8 

éB 

iP ee PEP RRS EA EAE: 

37 set up the rest of the icy 

Pee Pe Pee eee eee 

: byte ptr ee:[di}, 8 


_ Cse{bx}. left a 
_ es: { bx], righ’ 
esr{dirty bit), 


updete . J. 
done - 


mov 
mov 
mov 
mov 
mov 
mov 
inc 
esll 
jmp 


installation process to implement these uti- 
lities’s operations systemwide. And if you 
have any files or directories to exclude, be 
sure to create a DCOMPRES.EXL file, as 
described previously, before running 
PCMANAGE. 


PROGRAMMING PCMANAGE/DCOMPRES 

The Lempel-Ziv-Walsh (LZW) compres- 
sion algorithm was selected because it 
seems to offer the best overall perform- 
ance, given equal chances that a file to be 
compressed might be either ASCII or bina- 


es:[num_files}, MAX_FILES 
OF 


css fhe) F pee len, cx 


CODE EXCERPT (3 of 3) 


Try next one. 


sssume leee than 
grester ote use ber) 
pointer : cy 

| oud CfMRE" Line? 
yes 
bx points to next entry 
se 1f @ match 


ata 


full elready? 
no 


es. Ignore it. 
ncresse the count 


eft or right pointer offeet 


point to empty record . 


ad oe 


source seg 
target seg - the buffer 
get back the filename . 


trailing null: nice for "ec! 


-Cet{bx).eccess_ ae 1 
es:[bx]. stetus,; NORMAL 


add date snd time 





ry. It would, perhaps, have been nice to 
write the program in such a way that it 
would test each of the compression meth- 
ods (such as RLL and Huffman encoding) 
and select the best on a file-by-file basis. 
The popular ARC and PKARC programs 
do just that. In this case, however, since 
the decompressor routine in DCOMPRES 
had to be a TSR, a single algorithm had to 
be selected to minimize the memory de- 
mand on the valuable 640K. 

Having selected a compression algo- 
rithm, all I had left to do was to find a way 
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Northgate’s 386 Expertise reaches its pinnacle 
with the introduction of our 33 MHz Elegance model. 
Northgate 20 and 25 MHz models have already won 
rave reviews. Each owns an Editors’ Choice. And 
now, our 33 MHz also carries Editors’ Choice honors. 
Quality construction and the thoughtful combination 
of exclusive features set them apart. 

But the hands-down distinguishing factor among 
386 systems in this business is S-P-E-E-D. And here's 
where Elegance rages into the lead. Both the 20 and 
25 MHz systems won the special attention of PC 
Magazine. InfoWorld and hordes of customers for 
their raw computing power. 

Enter Elegance 33. And add more compelling 
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for DCOMPRES to track the last date and 
time of a file’s access for the compressor, 
and then decompress a file when required. 

Finding the best way to keep track of a 
file’s last access time, however, turned out 
to be anything but an easy task. The place 
to start would seem to be with the DOS di- 
rectory entries, which already contain the 
filename, size, date, and time of last modi- 
fication, file attributes, and starting cluster 
on the disk. You’d think it would be a triv- 
ial matter to insert the information about 
the file’s last read access into the reserved 
bytes in a file’s directory entry. 

Unfortunately , however, DOS goes out 
of its way to make writing to these reserved 
bytes difficult—even though they’ve nev- 
er been used in any DOS version in exis- 
tence. (They probably never will be, since 
there’s a good chance that future versions 
of DOS will not have acompatible directo- 
ry structure.) After examining any number 
of ways in which the needed information 
could have been written to this area, I came 
to the rueful conclusion that they were all 
either too slow (required multiple disk 
reads), were DOS-version sensitive, or 
might cause problems with some of the 
many special device drivers and weird par- 
titioning software used in the real world. 

In the end, then, I decided on the sim- 
plest method: to create a file containing all 
of the access information required and for- 
get the reserved bytes. The question then 
became whether it was better to have one 
index file for each disk or to have separate 
index files for each subdirectory. 

Using a single large index file would re- 
quire storing the full pathname—up to 64 
bytes—for each file. My own C: drive, a 
32MB partition of an 80MB disk, contains 
some 2,000 files. 64 * 2000 is 128K of 
pathname information alone. Since its 
TSR status requires that DCOMPRES be 
kept as small as possible, only a portion of 
such an index file could be brought into 
memory at any given time. In order to ac- 
cess all the filenames in the index, pieces 
would have to be flipped in and out. This 
was so time consuming that it slowed 
down the operation of an early version of 
DCOMPRES by an astounding 500 per- 
cent! And that was on a 386 machine with 
a large disk cache. 

This was enough to convince me what 
DCOMPRES should do. The 128K of 
pathname overhead is eliminated by open- 
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LZW COMPRESSION ROUTINES 


DUSELRRG TERRE ERT R TER TER TERETE ETS ; 
33 L3W compression routines - 


PERT EET ERIE ee ee NLLELRASE EEE RET LY 


3 
7 Zaro out aha table., 
Pe ERE PPE P EE eed 


init_tab proc 


ei, offset cs:codss 
cs 
ds 


(ei}.cmp_cods, @ 
{sij.euffix, $1 
sl 

si, ‘sizes tables 
Ip 


es:(Codas used}, 256 


eRe CRRAEAEAA 
ual aéconors 


ere ReeS PSE SESE EEL 





dion routins 


do_dscomp proc 
call 


hesr 


paint 


cell init_tsb 
ee:(which « ods lore 
es:(hold], @ 


cs:(out_ent}, . 
cs:{buff cnt), 2 

ess(butf Span! Od 
ce:{tmp), @ 


os: 
48 


é no gEEEeae 


* 
°o 
id 


cx, ex J.’ 
sh; 03ch 


rae 


2th.» 
cx (qut_hend}e]. ax 


get ods 

bl, “al 

etuft: 

nt 

es2(old code], ax 

car(ast_. char}, bi 
dscode; 
a get. codes 
exit: is 
ax, RESET. pe 
no_! Bxit, - 


dina tab 


gat code 

bl, 91 

stuff 

unstuft 

cast old code ],, 3% 


cs:(s_ptr}, offsat cs:stack ; 


CODE EXCERPT (1 of 3) | 


EEDRRRREEETIEREEEEITS EE 


eee PRRERE SASS | 


2 XT owners don‘t think we 


} crashed... 


3; initislizs s bunch of variables 


not s real stsck 


ax, offsst fa dire’ ‘neues. y_crsats the temporary file 
Seaget quae | 


; xead 8 code in 

; save it” 
stuff on the stack 

~unstaff inte the oatpat ere 
asve it t 
save it 8 ; 


loop. gst a code. lia a4 
we're dons on carry 
ade! fart in compressor? 


yes. Reset everything” 
and start over ; 





Figure 3: The decompression routine for DCOMPRES, written in assembly language, complements 
the C-based compression procedure (shown in Figure 5) used by PCMANAGE. 
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ing a separate INDEX.CMP file in each 
subdirectory, containing just the filenames 
and all the access information for the files 
in that directory. It works, and it’s fast. 


A WALK THROUGH DCOMPRES 
DCOMPRES is the TSR portion of the 
package. To save memory space, it is writ- 
ten in assembly language. Although it’s 
easier to write TSRs in higher-level lan- 
guages such as C, the overhead of the 
higher-level language’s runtime library 
routines makes the resulting file substan- 
tially larger than an equivalent assembly 
language program. 

The typical TSR determines whether 
the TSR routine is already running (andex- 
its with an error message if it is), preserves 
the current address pointed to by an inter- 
rupt, replaces the address with one point- 
ing to our own routine, prints a welcome 
message, and exits through a TSR call that 
allocates all of the memory required for the 
program to run. DCOMPRES is entirely 
conventional in this respect. Once the pro- 
gram has gone TSR, it does nothing until 
the revectored interrupt is called. 

DCOMPRES works by taking over the 
vector for interrupt 0x21, the main DOS 
interrupt. Whenever a file is to be ac- 
cessed, the DS:DX registers are made to 
point either to the null-terminated ASCII 
filename or to a special structure called an 
FCB. Simply by calling DOS with DS:DX 
set up properly, the file is opened or other- 
wise accessed. DCOMPRES intercepts 
the return from the open call to DOS and 
catalogs the access. 

The routine called new_dos is the entry 
point to DCOMPRES once it has become a 
TSR. Upon getting a DOS call, the current 
state of the processor flags is saved, inter- 
tupts are tumed back on (generating an in- 
terrupt always turns off interrupt process- 
ing), and a check is made to see whether it 
is anew DOS call that will be needed later. 
If not, the AH register is checked to deter- 
mine if it is a call in which DCOMPRES is 
interested. If not, the flags are popped 
back off the stack and DOS is called as if 
DCOMPRES didn’t exist. 

Assuming the call in question is a sim- 
ple handle open call, a jump is made to the 
h_open routine. Since this routine is 
shared by multiple function calls to DOS, 
the actual call is preserved to mark its pres- 
ence (so it doesn’t call itself recursively), 


LZW COMPRESSION ROUTINES 


CODE EXCERPT (2 of 3) 


dacoda } Now we’re back to normal 


output “3 exit. Forca output of lest code 


bx, cs:(out_handla) 
ah, 83ah 
2th 3 closa decomp’ed temp fila 


cs:(was compressed), TRUE 
paint 7 YOl XT owner! Wake up! 
? good-ruu exit poiut 


no_exits 
ce:[incoda), ax 3 sava tha coda 
ax, cs:[(codas_used) } already in table? 
ar ? yas 


PERSPSRISEAB ARS EAAR EERE 
33 Speciel cless of codes for highly rapetitive strings. The code cen 
#3 be transmitted befora it axists! So, we simply add a new code 
SRSSERRRE STRSTR TT RSE SER ES 
mov ax, ce:[old_coda) 
bl, cer[last_< char] 
stuff 


ax save the coda 
cx, siza tsbla gat tha suffix 
cx 

si, ax 

si, offsat cs:codas 
ax 

ax, 256 


QF 
bl,cas{si).suffix 
stuff antar onto stack 

ax, ¢81(si].cmp coda next coda in coda sequance 
Lt}: loop 


“low’ coda? 
yas. and loop 


do tha last char 
) and save it 
add to stack 
writa out whola stack 


bl, cs:(si).suffix 
cst(last_ char), bl 
eall stuff 
call unstuff 


ce:(codas_used), MAX CODE ; full tabla? 
8 er 3 yes 


PRE RESARSAE SAARI ESS 

33 Add tha coda into tha tebla 

SESS IEIST RR TITIEII ES 
mov ces(codas_used) 

mov cx, sisa tabla 

mul cx 
si, ax 

add si, offsat csa:codas 
ax, cs: [old_code) 
csi(si).cmp code, ax 
al, ce:(last_char) 
csa:(si).suffix, al 
cat(codas_used) 7 up tha number of codas usad 

3 im table 


ax, ce:[incoda) 
cst(old_codaj, ax 
jmp dacoda 


3 Sava original coda 
¢ vext! 
do_decomp endp 


ALLE SALSA Ete 
codes ara actually 12 bit antitias: a byte and a half. So, taka 
eee reeding two bytes, returning 12 bits, then one byta, returning 
-old half byte (e nibbla) and new byte. That's a coda. And it fita 
within a register. How nifty! 
PEPE S PASSES SESSSS ESOS ESSE Sa 
gat_coda: 
emp cas(which code), @ avan or odd coda? 
juz odd_coda 


gat_byte gat tha first byte 
je get_code ret eof 


ax, ax 

mov al, byta ptr cs:[(tmp) gat byta 

mov el, 4 3 end pop it down e nibble 
ax, cl 
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and DOS is called as a subroutine. All of 
the handle calls return the handle in the AX 
register, and the handle is saved immedi- 
ately upon a successful call. If the call is 
unsuccessful, it simply returns, resetting 
the in_use flag as it exits back to the user 
program. 

The lookup routine, excerpted in Figure 
2, is the heart of the program and it should 
be examined in detail. 

The lookup routine saves all of the reg- 
isters and calls an IOCTL on the returned 
handle from DOS. This will determine if 
the handle represents an open device (such 
as CON, COM, AUX, PRN, NUL, ora 
user-defined device). Since there can’t be 
any compression on a device, if the device 
bitis set in the return of the IOCTL call, we 
simply retum. 

If the handle does not point to a device, 
then it must point to a file. The user pro- 
gram’s Program Segment Prefix (PSP) 
contains the actual handle information. 
We don’t want to disturb this (it might not 
have room for what we need to do any- 
way), SO we preserve the current PSP ad- 
dress and replace it with our own, which 
was originally saved in the install routine. 

At this point DCOMPRES enters the 
risky world of undocumented interrupts. 
Microsoft might one day change DOS in 
such a way that all the programs that use 
these undocumented interrupts will imme- 
diately cease to work. The odds of this 
happening are remote, however: you'll not 
be alone if you continue to use those un- 
documented interrupts that should long 
since have become a formal part of DOS. 

AH=0x50 and AH=0x51, for exam- 
ple, let programmers get and set the PSP. 
Without them, programs like 
DCOMPRES would have to resort to a va- 
riety of nasty workarounds. Yet, these 
calls (which exist in DOS 2.x, 3.x, and 
4.x) aren’t documented. (In DOS 3.x and 
4.x at least one equivalent call is docu- 
mented.) We need them, so we’ll use them. 

After the PSP’s are swapped, another 
undocumented call is made. .° happens 
that given a null-terminated filename or 
partial pointed to by DS:SI anda 
buffer of up to 2+64+ 14 bytes (that is, the 
drive letter and colon + pathname + file- 
name, period, extension and null), a call to 
DOS with AH=0x60 will generate the 
fully qualified physical pathname to that 
file. This powerful call works even with 
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get_byte 

get_< _code_: ret 

bx, ax 

ax, 

el, Byes ptr car(tmp) 
carthold], ex 
ge:(hold), Ofh 

el, 4 

ax, cl 


ax, bx 
es;(which code}, 1 


get_code_ret 


ax, cstthold) 
cl, 8 

ex, cl 

get_byte 

get_code ret 

81, byte ptr carttepl 
csz{which code), @ 


get_code_ret: 
ret 

Pe PePESRRESESS SSS ELS 

33 

SESERS REESE SER EE IIT 


stuff: 
push si 
mov si, cs:(s_ptr) 
anc ces{s_ptr 
mov re ptr cs:{si), bl 
pop &. 
ret 


TPE SRS RRSSESESESELIS EES 


CODE EXCERPT (3 of 3) 


get next byte 

eof 

turn it into 6 code end save 
left over nibble. - 


set the leftover fleg. . 


3 retrieve left over nibone : 
pop it up 


get next byte 

eof? shouldn’t rol 

edd it in 

set for even read next time 


3 code in ex 


cheracter in bl gets stuffed onto steck 


33 Get cherecters off steck in reverse order. Add to buffer, write buffer 


zy it it gets too large 
ee EURARESELESESSOLSE IE 
unstufts 
push 
push 
push 


mov 


ex 
bx 
si 


si, ca:(s_ptr) 


unstuff_lps 

si 

si, offset cs:steck 
unstuff_end 


cmp 
jl 


Gss{out_cnt], INBUF_SIZE 


cmp 

jnz QF 
output 

el, byte ptr cs:tsi) 
bx, ¢s1fout_cnt) 
csa:fout_cnt] 


mov 
mov 
inc 
edd 
mov 
jmp 


unstuff_end: 


byte ptr cs:(bx], el 
unstuff_lp 


bx, offset cs rout_buf 


certe_ptrl, offset ca:steck ; reset the steck 
a 


bx 
ex 


SUBST, with network drives, and with all 
the shenanigans a programmer or weird 
extension to DOS might pull. Yet it re- 
mains an undocumented call all the same. 
Use it with caution—but use it anyway. 
After pathname qualification, the actu- 
al disk is examined to determine if this is a 
floppy disk drive or the hard disk. If it’s a 
floppy, we simply retum doing nothing: 
DCOMPRES is for hard disks only. 





The pathname and the filename are sep- 
arated by locating the last \ in the tempo- 
rary buffer. The filename is stored in one 
area, the pathname in another, and the 
pathname is then compared with one 
stored in the dir_name2 variable. If they 
match, then we haven’t changed directo- 
ries and we can 

If they don’t match, then the pathname 
has changed since our last access. The in- 
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Utilities 


dex file in the old path is updated as needed 
and then closed. An attempt is made to 
open the index file in the new directory. If 
the index exists, it is read into the buffer, 
along with the previously preserved path- 
name. If the index doesn’t exist, it is creat- 
ed, and the contents of the buffer are set to 
zero. Finally, the new path is written into 
the dir_name?2 variable and the contents of 
the num_file variable through the end of 
the newly zeroed buffer are written out to 
disk. 

At this point, whether the index file ex- 
isted or not, we're at the a_match label in 
Figure 2. The filename is moved from the 
temporary buffer into the filename vari- 
able, and then the now-in-memory index is 
examined to see if the filename already ex- 
ists in it. 

The buffer contains up to 100 structures 
of the type ‘“‘file’’. This structure has en- 
tries for the filename, the length of the file- 
name, date and time of last access, the sta- 
tus and access count of the file (both 
discussed below), and two pointers to oth- 
er members of the index file. The buffer is 
structured as a binary tree. A binary tree is 
simple in concept: each node on the tree 
has pointers to the left and to the right. Left 
pointers point to the members of lesser val- 
ue than the parent, right pointers point to 
nodes with greater values than the parent. 

Traversing and updating the tree is easy 
enough: the filename contents are com- 
pared with the filename contents of a node. 
If there’s a match, the date and time of last 
access is updated. If there is no match, the 
value in the target node is determined to be 
less than or greater than that of the current 
node. The pointer is then reset appropriate- 
ly and the process continues until the prop- 
er node is reached or the end of a branch. If 
the latter is the case, the next unused node 
is used (if one exists) to hold the informa- 
tion for the file in filename, and the par- 
ent node’s appropriate pointer is reset to 
the freshly allocated and filled-in node. 

Whenever a new node is inserted into 
the tree or an old node is updated, the dirty_ 
bit variable is set, and the modified con- 
tents of the buffer will be written out to 
disk before the file is closed. 

In this version of DCOMPRES, only 
the first 100 files in any given directory 
will be indexed; subsequent entries will be 
ignored. Although it would be possible to 
allow for more entries, this would impinge 
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on the amount of memory justifiably allo- 
cated toa TSR program. 

If a file’s entry is found in the buffer, it 
is checked to see if its status byte indicates 
that the file is compressed. Inclusion of the 
/i switch when loading tells DCOMPRES 
to make every file a candidate for decom- 
pression, not just the ones with the COM- 
PRESS bit set in their index entry. 

If the status byte indicates the file is 
compressed, it is decompressed in the do_ 
decomp routine (see Figure 3) and a flag is 
set to indicate the file was compressed. 

Eventually, it retums from the lookup 
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routine, resetting all of the registers from 
the stack. The decompression flag is ex- 
amined and, if set, the file in the user’s 
space is closed and the compressed version 
is deleted. The decompressed version of 
the file, contained in a file called 
DCOMPRES.$$$ in the target directory, 
is then renamed to the original filename re- 
quested by the user program and the origi- 
nal DOS operation is executed again, us- 
ing the previously saved function code. 
Eventually, the call to DOS returns to the 


user program and the user program exe- 
cutes normally as if the file had never been 


= : 
CODE EXCERPT (1 of 2) 


Process each entry in the index file 


Slide down the tree as left as you can via recursion. 


When the left end of e branch 
formatted pretty. 

If not a NORMAL file, skip it. 
otherwise, check if ‘outdated*" 


is hit, output the file Sturt. 


+ Skip if not. 


Otherwise, do the compression on the file. 
output the status when starting, update it when done. 
Process the rest of the tree - the righthand side.. 


Return 


seevenrenys 


check _date{struct INDEX *ip) 
{ 


long timel = dostounix{éip->da, &ip->ti); 


long time2; 
long dtime; 


time (étime2)3 


dtime = (time2 ~ timel)/tlong){60L * 60L * 24) 


return{{int)dtime); 
} 


void 
scen_files(int cnt) 
{ 


int xx; 
int yy? 

int stat; 
iftkbhitt)) 
{ 


if(getch{) == ESCAPE) 


return; 
} 


cat==, 
{ttindextent}. left_ptr) 
4 


ay 


sean flee inate Lett pee), 


jex(cnt}. filename, 


eve ee Meer ¥02a/s024/.024 -, 


indexfent}.ti.ti_hour, 
indexfent}.ti.ti_min, . 
index{ent}.da.det ane : 
index{cnt }.da.de_da: 

a dasda_year. > a ks 


xx = wherext)} pale eet! 


yy = wherey(}; 


’ 4 
prints ts te*y do _statitaderiee esate) 
Aston = SPMERBSAED) 


ot_compressedt+;- 





Figure 4: PCMANAGE scans each file in the INDEX.CMP file to see if the file is old enough for 


compression. This is a recursive routine, since (as a 


transient program) it has all the stack space it 


needs. The compress check is done only on “normal” files. 
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Quality 

Gateway 2000's quality standards set us apart from our 
competition. From the top quality name brand components used 
| in our systems to the painstaking quality assurance tests we 
Lt on our mene you are guaranteed a ra tame computer. 

complete line of computer systems are t in our 

| factory located just outside Sioux City, lowa. State of the art 
technology is used to provide you with a combination of Baron 
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Service 

Gateway 2000's service policies are the best in the industry, 
We stand behind all of our systems with a 30 Day Money Back 
Guarantee and a ! Year . We also offer Lifetime 
Toll-Free Technical Support, and Free Federal Express Ship- 
ping of replacement parts. If our technicians can’t solve your 
Peer over the phone or Fed-X you a solution we can dispatch a 
technician to most locations to provide Free On Site Service. 
‘Our policies are great, but it’s our people that really set us apart 
from the competition. Look at what our customers write: 

“Thank you very much for kind attention and help. I am 
highly recommending ‘your belek to colleagues for your 
quality and service" —Herbert Markley. 

‘T've always heard your forte is aioe service, and now you 
have definitely proven it to me”—Jose De Jesus. 

“Tam really glad I chose Gateway 2000°—Jerry Langland. 

“Lfeel compelled to express my gratitude to your company for the 
impeccable service and support I received’—Andrei Weiszmann. 

“It is a pleasure indeed, to work with a computer sales 

company that exhibits a genuine desire to satisfy the customer” — 

Roa ete Kinney, 
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* = 4 Megs RAM 


© 1.2 Meg 5'4” Drive 

@ 1.44 Meg 3.5” Drive 

= 65 Meg 28ms RLL Drive 

© 16 Bit VGA Board 

= 14” 1024 x 768 Color Monitor 
© | Parallel & 2 Serial Ports 

© 101 Key Keyboard 

= MS DOS 3.3 or 4.01 


APRA 


64K Cache Add $500 


= 2 Megs RAM 

© 1.2 Meg 54” Drive 

© 1.44 Meg 3.5” Drive 

© 65 Meg 28ms RLL Drive 

© 16 Bit VGA Board 

© 14” 1024 x 768 Color Monitor 
© 1 Parallel & 2 Serial Ports 

© 101 Key Keyboard 

= MS DOS 3.3 or 4.01 


$2395.00 


with Desqview 386 








266 VGA 
286 
© 80286-12 Processor 
= 2 Megs RAM 
© 1.2 Meg 5%” Drive 
© 1.44 Meg 3.5” Drive 
© 65 Meg 28ms RLL Drive 
© 16 Bit VGA Board 
@ 14” 1024 x 768 Color Monitor 
© | Parallel & 2 Serial Ports 
@ 101 Key Keyboard 
= MS DOS 3.3 or 4.01 


$2195.00 
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386 VGA 


= 4 Megs RAM 

@ 1.2 Meg 5!” Drive 

@ 1.44 Meg 3.5” Drive 

© 160 Meg ESDI Drive 

= 16 Bit VGA Board 

@ 14” 1024 x 768 Color Monitor 
© 1 Parallel & 2 Serial Ports 

© 101 Key Keyboard 

& MS DOS 3.3 or 4.01 


$3495.00 


64K Cache Add $500 
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© 80286-16 Processor 

= 2 Megs RAM 

© 1.2 Meg 54” Drive 

© 1.44 Meg 3.5” Drive 

= 65 Meg 28ms RLL Drive 

= 16 Bit VGA Board 

& 14” 1024 x 768 Color Monitor 
@ | Parallel & 2 Serial Ports 

& 10] Key Keyboard 

= MS DOS 3.3 or 4.01 


$2295.00 
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33 MHZ 
386 VGA 


© 64K Cache RAM 

= 4 Megs RAM 

12 Meg 5%” Drive 

© 1.44 Meg 3.5” Drive 

= 160 Meg ESDI Drive 

© 16 Bit VGA Board 

© 14” 1024 x 768 Color Monitor 
© | Parallel & 2 Serial Ports 

© 101 Key Keyboard 

= MS DOS 333 or 4.01 


$4995.00 


386SX 


LAPTOP 


a OMe RA Plasma ye Screen 
r 

= 144 Teed 3. > Floppy Drive 
& External Port for 54” Drive 
© 40 Meg 28ms Hard Drive 
© | Parallel & 1 Serial Port 

© Full Length 16 Bit Slot 

© Expansion Slot (16 Bit) 

= External EGA Monitor Port 
= 84 Key Keyboard 

= MS DOS rH 3 Installed 


$2995.00 
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© 80286-20 Processor 

™ 2 Megs RAM 

© 1.2 Meg 54” Drive 

© 1.44 Meg 3.5” Drive 

® 65 Meg 28ms RLL Drive 

© 16 Bit VGA Board 

@ 14” 1024 x 768 Color Monitor 
© | Parallel & 2 Serial Ports 

@ 101 Key Keyboard 

= MS DOS 3.3 or 4.01 


$2395.00 
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Utilities 


compressed. The only cost was the delay 
time in decompressing the file. 


PCMANAGE 

Since PCMANAGE is run only as a tran- 
sient program, I was able to write it in Tur- 
bo C. That makes things a little easier to 
understand when you look at the code. 
And certainly it was easier to write. 

PCMANAGE opens the INDEX.CMP 
file in each directory it examines on a spec- 
ified drive and compares the last date and 
time of each file’s entry with the current 
date and time. If the difference exceeds the 
default 7-day threshold (or the time-frame 
set with the command-line /dn switch), the 
file is compressed into a temporary file. If 
the difference in size between the tempo- 
rary file and the original file exceeds 10 
percent and is at least one cluster size or 
larger (or meets criteria specified by the 
/enand /on switches) the original file is de- 
leted and the compressed file is renamed in 
its stead. This compression is noted in the 
Status byte of the INDEX.CMP file so that 
DCOMPRES will know to decompress the 
file when an access is made to it. 

The main() routine takes care of any op- 
tional line arguments. The memory re- 
quired for various structures is allocated so 
that the storage space does not become part 
of the disk image of the file. This speeds 
program downloading from PCMagNet. 
Control-C trapping is implemented in or- 
der to allow the DCOMPRES program to 
be toggled on or off as required. 
(DCOMPRES is turned off at runtime of 
PCMANAGE.) 

Walking through the entire directory 
structure of your hard disk is done by the 
do_dir() routine. By using the DOS find 
first and find next functions, each directory 
is scanned for directories other than ‘‘.”” or 
“°.7", If there is an INDEX.CMP file i ina 
directory, it is found and scanned via the 
do_index and scan_files() routines, re- 
spectively. 

The scan_file() routine, shown in Fig- 
ure 4, examines the contents of the IN- 
DEX.CMP file, walks the binary tree 
therein, and attempts compressions on the 
files contained within the index file. The 
compression is done by the compress() 
routine, which is shown in Figure 5. 


INDEX FILE PROCESSING ROUTINE 


i (indextent1.stetus ee LOW) °° 
+ tot. Byes asecaa 
slss 
if (indexfent).stetus w= HORMAL && 
check date; adncextreeay >= daya) 
ir 


» Gotoxy (xx, yy); 
cprint ft (do_ na (TESTING) )3 


stet = compress(éindex{cnt)); 
window(2, 12, 79, 15); 
gotoxy (xx,~ yy)? 

cpeinet(* aaa do_atst(atat)); 


} : 
if(1{++acen_ent & 2)) 
putoh("\n’)7. 


slse ; 
tn putch (VERTICAL) ; 


it(index(ent]. xight_ptr) 
ae , 


scsn. nf ilons tee Gita right_ptr); 


LZW MAIN ROUTINE 


serbeasace 
i Law main routine 
we 
we If the file is on the exclude list, return without processing 
oe Open the file end get the file length 
te Open the acretch file and write cur tag. The tsg sterte with en 
ae Ist 20, an exit instruction in cose 8 PCOMPRESS file is run without 
Lhd PCOMPRESS ronning, no syetem hang 
oe Initisliae everyt! end read tal first cherecter from the file 
For eenh character in the file: if the nharactar end last code 
are already in the table, get the next charscter end try egsin. 
Xf there ien‘t room the table tn stuff the new combinetinn, 
output a reset code, reset the tehle end cnntinue. 
Print ont pretty stuff when encugh deta hes been processed 
When finiehed with the input charecter, output the lest code 
Check the eeion retics. If enough, remove the originsl 
input file, reset the status byte A this file‘s index entry. 
otherwise, eimply renovs the —— die. 
turn oa 


suseececee/ 
‘Compress (struct INDEX tip) 
( A 


>“ fname(WAX_PLEW + WX FEN 
tmp_name(RAX_PLEN 
tai; 


f bt Asrgegce( 1D e cone? 
a | 


tot_ski 
retarn(eRtP)) 
} 


hot __examinet++; 


window 2, 17, 79, earn 
clrenr( ? * " 
¢ ? 

ley out of td files processed. Totel ta%* compressinn,\ 

$id mary me. og + tot_ekipped, num files, 
a yer in cnt ?(int)((168 * “(tntel_! in cnt - 

Wet ta a total _out_cnt))/tntel_in cnt) : 6, 
; _ totallint cnt - total_t hut ¢ -_ent)y 


in_ent = out_ent © OL; 
aprintf(fnams, °tets*, only _< air, ip->filename) ; 
sprintf (tmp_name, "tats", only_dir, "COMPRESS.5$$"); 


itccsaa - open(tnane, f )_ROONLE. Ul ° geereanz Ty = on a 
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CODE EXCERPT (1 of 2) 


The only part of the compression rou- 
tine that is a little unusual is the hash-table 
lookup of a used code-suffix pair. Since 


Figure 5: PCMANAGE uses this routine to compress each file and then check the resulting 
compression against the various parameters given by the user. Specifying certain parameters will 
allow this routine to remove to the source file and rename the compressed file to the original's name. 
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aac chrabbit start with ACCPAC® Bedford® Ayo bs 0 ACCPAC BPIP of business is handled by ACCPAC® Plus. 
The simple truth is, the business of “outstanding value’ 
business is to grow. The sad truth is, Finally, our powerhouse ACCPAC 
"ACCPAC most accounting Plus offers predesigned, off-the-shelf 
software can’t handle solutions for a wide variety of 
that. Built-in businesses. Rated “best in its class” by 
obsolescence seems to § /nfoWorld, Plus offers the ultimate in 
be a standard feature. power and control. 
Which is the most OE more thing. 
ee reason to yey ACCPAC product comes with a 
consider the ACCPAC® terrific feature the competition can’t 
line. Because it is precisely that: a line. match: the support and stability of the 


A smooth, efficient path for expansion. world's leading independent software 

Allowing you to transfer data when you company. 

trade up. To find out more, call 1-800-531-5236. 
The starting point is ACCPAC Bedford. In Canada, call 1-800-663-6904. We’ll 

Its quick set up and ease of use prompted _ tell you more about ACCPAC and what it 

InfoWorld to praise it as a “cut above” can do for your business. Namely, help 

the competition. it grow. 


As you grow, take your data with you GOMPUTER: 


and trade up to a 6-module workhorse: 
ACCPAC BPI Accounting. Fast and 

comprehensive, PC World calls it an © 1989 Comper Assocaes erator. ne, 1240 McKay Dx, San oe, CA 9515 
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Utilities 


PCMANAGE and DCOMPRES 
BY MODEM 


The programs published in PC 
Mogazine are available by modem 
from PC MagNet. 

To download PCMANAGE 
.EXE and DCOMPRES.COM, log 
onto PC MagNet. Enter GO UTIL- 
ITIES or choose PC MAGAZINE 
UTILITIES from the topmenu, then 
DIRECT UTILITY DOWNLOAD 
from the next. Enter the filename, 
then select the file from those pre- 
sented. Answer (Y) to DO YOU 
WISH TO DOWNLOAD? Press 
Enter to see the transfer protocols. 
Choose a protocol and download 
the file. 

To join PC MagNet, sel your 
communications software for either 
300 or 1,200 bits per second, 7 data 
bits, even parity, I stop bit. and full 
duplex. You can use any of more 
than 300 local access phone num- 
bers, including: Boston, (617) 542- 
1796; New York, (212) 422-8820; 
Chicago, (312) 693-0330; or San 
Francisco, (415) 956-4191. To find 
the number nearest your dialing 
exchange after you have sub- 
scribed, or for 2,400-bps service, 
conneci with PC MagNet and type 
GO PHONES. For Customer Serv- 
ice, call (800) 848-8990; in Ohio 
and outside the United States, call 
(614) 457-8650. 

When youconnect withPC Mag- 
Net, hit Cul-C. Atthe HOST NAME 
prompt, enter CIS, At the USER 
ID prompt, enter 177000,5000. 
Enter PC*MAGNET at the PASS- 
WORD prompt and Z10D8921 at 
the ENTER AGREEMENT NUM- 
BER prompt. 

You don’t have to be a member 
of CompuServe to access PC Mag- 
Net. It costs $12.50 an hour for 
1,200/2,400-bps service and $6 for 
300-bps, via MasterCard, VISA, or 
American Express. These programs 
can be copied but are copyrighted 
and are made available only fornon- 
commercial use. You may make 
copies for others as long as no 
CONTINUES 
Photocopy this page. Trim ond 


hole-punch the copy and add it to 
your DOS manual. 
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PCMANAGE and 
DCOMPRES 


December 12, 1989 (Utilities) 


To provide automatic compression of infrequently 
accessed files and automatic decompression when they are 
called. The user can set the inactive period necessary 
before a file is compressed, can restrict the drive and/or 
path of operation, and can specifically exclude named files 
or directories. 


DCOMPRES [/i] [/An] 


DCOMPRES is a memory-resident program that should be 
loaded from an AUTOEXEC.BAT file. In each subdirec- 
tory it creates and maintains a file called INDEX.CMP. 
This file stores the date and time each file was last 
accessed and whether or not the file is compressed. When 
a compressed file is called, it decompresses it automati- 
cally. 


INDEX.CMP files are normally created with a read-only 
file attribute, as they should never be deleted while any 
compressed files remain in the directory. To remove a 
directory requires changing this file attribute with the 
DOS ATTRIB command (for DOS 3.x) or with a utility 
such as ATTR.COM (PC Magazine, June 10, 1986). 
INDEX.CMP files can be created with other attributes by 
loading DCOMPRES with its optional /An switch, where 
n has one of the following values: 0 (visible, read-write); 1 
(hidden, read-write), 2 (visible, read-only—the default); or 
3 (hidden, read-only). 


lf an INDEX.CMFP file is accidentally deleted or damaged, 
all compressed files in a directory can be restored by 
loading DCOMPRES with its optional /i switch parameter 
or by issuing a command such as COPY *.* NUL. 
PCMANAGE [/i} [/dn] [/cn] [/bn] [/pd] 
When invoked with its default settings, PCMANAGE 
compresses all files on drive C: (including those in all sub- 
directories) that have not been accessed in 7 days and 
whose compression will save at least 10 percent in file 
length and 2,048 bytes (nominally one cluster). The user 
can change the number of days before compression by 
employing the optional /dn switch with values from 1 to 
32767 for n. Similarly, the optional /cn switch sets the 
minimum acceptable compression percentage and 
accepts any n value of 5 or greater. The /bn switch sets the 
number of bytes in one disk cluster (the minimum real 
saving possible); it accepts values from 1024 to 32767 for n. 
CONTINUES 


DECEMBER 12,1989 PCMAGAZINE [EPX} 


iS) 
fe} 
bal 
F) 
B 
5 
° 
= 
3 
= 
—_ 
-_ 
a 
1 
a 
77) 





| 
| 


Note 1: 


Note 2: 


Note 3: 


The optional /pd switch, with an appropriate drive letter 
(and/or path) entered for d, allows PCMANAGE to be used 
on drives other than C: and permits restricting its operations 
to the files along a specific path (and its subdirectories). 


The /i switch is used with PCMANAGE when installing the 
utility. This should not be done until after you have 
prepared any necessary DCOMPRES.EXL (exclude) file, as 
described in the Notes below. This done, and with 
DCOMPRES loaded, use the DOS DATE command to set 
the current date back by at least one week. Then enter 
PCMANAGE /i, which will cause it to examine all files on 
drive C: (or as modified by the /pd switch). Use the DATE 
command to reset the present date and ran PCMANAGE 
again, without the /i parameter. All files on the drive except 
those excluded by DCOMPRES.EXL or the optional /pd 
switch will now be compressed initially, if warranted by the 
disk space savings. The files will be decompressed as soon 
as accessed, and programs called frequently will not be 
compressed again. 


Running PCMANAGE weekly will automatically cause files 
that have become stale-dated to be compressed. 


Up to 100 files or directories (and child directories below 
them) can be excluded from possible compression by 
PCMANAGE. All OS/2 files and copy-protected software 
should be so excluded. To do so, create a pure ASCII file 
called DCOMPRES.EXL in the root directory of drive C:. 
List one entry per line. To exclude all files that have a SYS 
extension and all files in and under an OS2 directory on 
drive C:, the DCOMPRES.EXL file would have two entries: 


* SYS 
c:\os2\* 


PCMANAGE and DCOMPRES can handle a maximum of 
100 files per directory. Files in excess of this number will not 
be harmed, but will not be processed. 


DCOMPRES should be installed in the AUTOEXEC.BAT file 
before any antivirus software. Antivirus software that uses 
checksumming procedures that cannot be disabled until 
program execution time is incompatible with DCOMPRES. 
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Utilities 


PCMANAGE and DCOMPRES 
BY MODEM 


charge ts involved, but making 
copies for any commercial pur- 
pose is prohibited. 

Like all good software, the 
programs presented in PC Maga- 
zine get upgraded and improved. 
The only way to obiain the modi- 
fied versions is to download them 
from PC MagNet. Here isa partial 
list of the programs that have been 
upgraded to fix minor bugs and 
system incompatibilies. For a 
complete list of all the programs in 
the Utilities Database download 
UDCAT.ARC. 


ANSI.COM, Version 1.3 
CARDFILE.COM, Version 1.1 
CHKFRAG.EXE, Version 1.2 
(now works with volumes greater 
than 32 MB) 
DIRMATCH.COM., Version 1.1 
EMS40.SYS, Version 1.1 (fixes a 
problem that EMS40 had with 
Lotus 1-2-3) 

LITES.COM, Version 1.1 
LOG.COM, Version 1.1 
RN.COM, Version 2.0 

(now works under DOS 4.x} 
SLICE.COM, Version 1.3 
SNIPPER.COM. Version 1.2 
ZCOPY.COM, Version 1.2 


Also available: PCM.EXE—a 
self-extracting file that contains 
the Computer Library PC Maga- 
zine Reviews Index for 1/88 to 6/ 
89. This easy-to-use dalabase is a 
subset of the Computer Library 
Periodicals Database, which is 
available on CD-ROM and on PC 
MagNet (GO COMPLIB). It re- 
quires the search files in 
PCSRCH.EXE. 


PCSRCH.EXEisaself-extraciing 
archive containing the sofiware 
used to retrieve citations from the 
PC Magazine Reviews Index. 


Photocopy this page. Trim and 
hole-punch the copy and add it to 
your DOS manual. 
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Now Northgate’ Gives You Credit 


and No Paym 


ents Until 1990* 


(Payments begin 90 days from the date your Northgate Computer System is delivered to you.) 





WHY TIE UP YOUR 
OTHER CREDIT CARDS? 


Use the Northgate Big ‘N' 
credit card and avoid the 
“payment crunch.” 


Simply fill out the Big 'N' request, 
and send it in. Prompt approval 
assured. 


Once you're approved, simply call 
our TOLL-FREE number and one of 
our expert system consultants can 
help you design the Northgate 
System which will best suit your 
needs, and it will be shipped to 
you right away. 


Best of all, there will be no 
payments due on your Northgate 
System for a full 90 days starting 
from the day you take delivery! 


Northgate offers flexible long term 
leasing plans too. You can choose 
the plan that will best fit your 
needs, with terms up to 5 years. 


CALL TOLL-FREE 24 HOURS EVERY DAY 


800-548-1993 


Canada: 800-338-8383 
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Nw 
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NORTHGATE COMPUTER SYSTEMS, INC. 
P.O. Box 41000, Minneapolis, Minnesota 55441 





BIG ‘N’ REQUEST FOR CREDIT 


A married person may apply lor individual credit. | am applying lor {please check appropriate box): 
JOINT CREDIT with another person. Complete entire application. 


WOTICE TO WESCOWSIN APPLICANTS 
‘You must dsclose your marital status 


manned : INDIVIDUAL CREDIT but rely on income or assets ot another person as a basis lor repaying the credit 
sensi ted requested. Complete entire application. 
legally separated 


. WNOIVIDUAL CREDIT. Complete sections “a” and “b" only. 


Please complete alt appropriate sections, providing at least two year's residence and employment history This will enable your application to be 
processed as quickly as possible If you are selt employed, please be sure to complete section “OD”. 


Applicants must be 18 years of age or older. 








a. Your Personal Information 
Your Mame: = First inital last Date of Birth: 


Requested Line of Credit $__ 
Secial Security Number: 
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€ Copyright Northgate Computer Systems. Inc (989 All Rights Reserved Northgate and the 
Northgate 'N logo are trademarks of Northgate Computer Systems. In: 
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Utilities 
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stuff(NULL, HULL, RESET); 
get char(RESET, a as 
reset = " oF t 
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CODE EXCERPT (2 of 2) 


the table of codes in this implementation of 
the LZW algorithm can contain as many as 
4,096 different codes, finding whether a 
code is used or not can be a time-consum- 
ing effort unless done properly. In this 
case, a simple lookup would be too slow. 

The hash-table algorithm used here 
simply takes a 20-bit number and tries to 
reduce it down to a 12-bit number via the 
routine make_hash(). The resulting hash 
code is looked up on a table. If the hash- 
code table entry is empty, then things are 
fine: the code-suffix pair (used by LZW to 
represent a byte sequence) does not exist in 
the table and can be safely added. 


PCMANAGE saves 35 
to 50 percent of your 


file’s disk space— 


and it only costs 


you a few seconds 


of decompression. 





However, if the hash code is found on 
the table, it may not be the one we care 
about: hash tables always have collisions 
between two members with the same hash 
code but with different member values. If 
the hash code does not match the member 
values, then a relative prime of 101 is add- 
ed onto the index into the hash table and 
another comparison is made. The add-on 
value is prime relative to the size of the ta- 
ble: 101 is prime to 4,096 since they share 
none of the same factors. If they did, the 
possibility would exist for an endless loop. 
Eventually, the hash-code lookup will al- 
ways result either in an empty slot on the 
table or in finding the proper match. 

Using PCMANAGE can help you put a 
lot more on your hard disk. There’s just no 
point in keeping files you need only rarely 
in a full-size form when you can save 35 to 
50 percent of their disk space at the cost of 
a few seconds’ decompression time. Re- 
member, though, that even with these util- 
ities, a hard disk will eventually fill up, so 
don’t work so close to the limits that you 
can’t expand a file when you need it! 


Ross M. Greenberg is a frequent contribu- 
tor to PC Magazine. 
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It's never been this easy. with IBM® and IBM-compatibles. 

Now, you can turn your HP LaserJet PacificPage is the result of the proven 
Series II into a PostScript language compat- cartridge-based technology—Plotter in a 
ible printer simply by plugging in Pacific Cartridge™, 25 Cartridges in One!™— 


Data Products’ PacificPage cartridge. from Pacific Data Products and the inno- 
That's all. No other add-ins, software or vative PostScript emulation skills of 
cables are required. Phoenix Technologies Ltd. 


Immediately start printing PostScript 
language output from Ventura Publisher®, 
Aldus PageMaker®, WordPerfect 5.0®, 
Microsoft Word® as well as many other 
graphics and business application software 


packages. And PacificPage is compatible USA 800-233-8950 + Canada 800-233-8949 
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Everything used to be so simple in the 
IBM-compatible world. Sigh. Five years 
ago we had one dominant operating sys- 
tem and one memory architecture. DOS 
was a single-tasking operating system that 
allowed programs to nin in the then-huge 
640K memory space defined by the 8088 
microprocessor and the architecture of the 
IBM PC. That was our happy and consis- 
tent universe. 

Then IBM introduced the first PC AT in 
1984, and it became evident that some sig- 
nificant changes loomed just over the hori- 
zon. The AT was built around the Intel 
80286 microprocessor. Unlike the 8088 in 
1BM’s earlier machines, the 286 could op- 
erate in a “‘protected mode.” Protected- 
mode operation gives programs access to 
16MB of memory and is suitable for im- 
plementing real multitasking on the PC. 

No sooner was the AT introduced than 
people began to speculate about *‘the new 
protected-mode operating system’’ that 
IBM or Microsoft would inevitably devel- 
op. At that time, no one could have 
guessed that the first version of this new 
operating system—which eventually 
evolved into OS/2—would not be released 
until three years later, in October 1987. 
Nor could anyone then have guessed that 
two years after its initial release, OS/2 
would still be surrounded by controversy 
over its future. 


STILL CONTROVERSIAL 

Why the continuing controversy? It’s not 
because we have come to accept the 640K 
barrier as satisfactory. Even in 1984, PC 
users were beginning to bump into the 
640K memory barrier. And it’s not be- 
cause we don’t want multitasking. Even in 
1984, RAM-resident pop-up programs 
were becoming popular, and it was obvi- 
ous that users wanted the ability to switch 
quickly among multiple applications. 

The years since 1984, however, have 
seen a number of extensions to DOS that 
seemingly solve its limitations and hence 
(in the view of some) render OS/2 unnec- 
essary. These DOS extensions include: 


Environments 


Windows and PM: 
Friendly Companions or 
Deadly Competitors? 





m@ various bank-switched memory 
schemes (called expanded memory) that 
allow specially coded DOS programs ac- 
cess to more than 640K of memory, 

a DOS extenders that allow specially 
coded DOS programs to take advantage of 
extended memory on the 286 and 386 by 
Tunning the program in protected mode; 

= windowing environments, such as 
Microsoft Windows and DESQview, that 
support task switching and even multitask- 
ing for existing DOS applications and that 
provide an API (application program inter- 
face) for new applications written for the 
environment; and 


@ the Virtual-86 mode of the 386 micro- 
processor, which is used to support multi- 
tasking of existing DOS programs and to 
perform a number of memory manage- 
ment tricks, such as allowing RAM-resi- 
dent programs to be loaded in extended 
memory. 

What do | think about these extensions? 
To my mind, they are clearly nothing more 
than stop-gap measures. They may give 
DOS an extended lease on life, but they do 
not provide /ong-term solutions to the 
problems of DOS. The purpose of an oper- 
ating system is to provide support for ap- 
plications. Yet many of these DOS ex- 
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Environments 


tensions shift that burden either to the ap- 
plication itself or to another system that 
tuns on top of DOS. 

And it’s all so confusing! If you're run- 
ning a program that uses a DOS extender, 
you want extended memory; if you're run- 
ning a program that uses expanded memo- 
Ty, you want expanded memory. Or per- 
haps you need a device driver that converts 
extended memory to expanded memory. 
And if you're running Windows/386 or 
DESQview 386 as well, maybe it’s best to 
divide your extra memory between ex- 
tended and expanded. But how much of 
each is optimum? 

Under OS/2, of course, memory is 
memory is memory. It is much easier to 
configure a pure OS/2-based system than a 
DOS-based system that makes use of one 
or more of these DOS extensions. Still, 
these DOS extensions seem to provide 
hope to users that converting to a whole 
new operating system is simply not neces- 
sary. 


MORE CONFUSION FROM MICROSOFT 

As I write this column (in August 1989), 
there is a product coming down the pike 
that is guaranteed to add to this confusion. 
This product is Microsoft Windows 3.0, 
and it has everyone in a tizzy. 

By the time you read this column, Win- 
dows 3.0 may or may not be officially 
released to the public. Even at this stage, 
however, enough information is already 
available about the product—disclosed 
publicly by Microsoft and discussed in the 
trade weeklies—to make clear what the 
product will do. 

Windows 3.0 will allow Windows ap- 
plications to run in protected mode under 
DOS on cither a 286- or a 386-based ma- 
chine. For Windows programs, Windows 
3.0 breaks the 640K barrier without requir- 
ing the user to upgrade to a whole new op- 
erating system. The promise of this prod- 
uct has some people speculating that 
Windows 3.0 will sound the death knell for 
OS/2. They ask why we need OS/2 for 
protected mode when Windows 3.0 will 
give us protected mode under DOS. 

Why is Microsoft adding to the confu- 
sion surrounding the future of PC operat- 
ing systems? Will Windows 3.0 really kill 
OS/2? I don’t know if I can answer these 
questions, but I'll try at least to grapple 
with them. 
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[BELIEVE IN MAGIC 

Program developers who received beta- 
test versions of Windows 3.0 saw some- 
thing new on the initial Windows logo 
screen: the words ‘‘I believe in magic.” 

It is magic of a sort that Microsoft has 
been able to bring protected mode to Win- 
dows while still running under DOS. If 
large Windows programs such as Page- 
Maker or Microsoft Excel need more than 
640K, Windows 3.0 will give it to them. 
With sufficient memory, the programs will 
require fewer disk accesses and run faster. 

Yet in a sense, Microsoft anticipated 
the Windows 3.0 ‘‘magic.”’ As I'll discuss 
more fully farther on in this column, 
Microsoft intended Windows to be part of 
‘‘the future protected-mode operating sys- 


if the magic 


of Windows 3.0 is 
possible, then 


it must be realized. 





tem.’’ Right from the start, then, the de- 
velopers of Windows attempted to emulate 
protected-mode features within real mode. 

Even the first retail release of Windows 
1.0, when running on an 8088 machine, 
was capable of some very sophisticated 
memory management. Windows 1.0 could 
move program code and data segments in 
memory, allow multiple instances of a pro- 
gram to share code, allow programs to 
share code and data located in dynamic 
link libraries, and discard program code 
segments from memory when not being 
used and later reload them from .EXE files 
when needed. If you’re interested in the 
details, Chapter 8 of my book Program- 
ming Windows (Microsoft Press, 1988) 
discusses how Windows accomplishes 
these feats in real mode. The memory 
management implemented in Windows is 
truly one of its major achievements. 

Many savvy Windows programmers, 
recognizing Microsoft’s goals in the de- 
sign of this protected-mode style of memo- 
ry management, wrote Windows programs 
that carefully followed the Windows pro- 
gramming rules and did not attempt to do 
anything that would cause problems if the 
program were someday run in protected 
mode. 


It thus became possible for Microsoft to 
consider actually running these Windows 
programs in protected mode. It’s not quite 
as easy as it may sound. Windows still has 
to switch back to real mode when a Win- 
dows program makes a DOS function call, 
and running existing non-Windows DOS 
programs is still a problem. Indeed, even 
some Windows programs will require 
small changes to successfully run under 
Windows 3.0. 


MICROSOFT'S STRATEGY 

To those of us who long ago wrote off 
DOS and who see OS/2 as the salvation of 
the PC-compatible industry, the advent of 
Windows 3.0 is indeed disturbing. 

Microsoft is the largest software com- 
pany in the personal computer industry. It 
is responsible for DOS (the most popular 
operating system in the world), for Win- 
dows (which currently outsells the Macin- 
tosh), and (in league with IBM) for OS/2. 
The personal computer industry looks to 
Microsoft for direction. Microsoft has 
been telling us that OS/2 is the future, yet 
with Windows 3.0, Microsoft suddenly 
looks like the Scarecrow in The Wizard of 
Oz, who points in one direction and then 
another. 

Perhaps we're making the mistake here 
of overinterpreting Microsoft’s strategy. 
There has been no indication that Micro- 
soft is falling back from its support for 
OS/2. And certainly it can’t be expected 
simply to abandon DOS and its existing 
DOS-based products for the sake of OS/2. 

Windows has been a very successful 
product for Microsoft. If its software engi- 
neers know how to make Windows better 
by running Windows programs in protect- 
ed mode, should Microsoft halt this work 
because the improved product will com- 
pete with OS/2? Imagine the uproar if it be- 
came public knowledge that the company 
was deliberately suppressing this newer 
technology! 

Thus, if the magic of Windows 3.0 is 
possible, then it must be realized. Micro- 
soft has no real choice in the matter. 


THE PROBLEM FOR DEVELOPERS 

The introduction of a new operating sys- 
tem such as OS/2 poses the classic chick- 
en-and-egg paradox. Users can’t consider 
anew operating system until there are suf- 
ficent applications that run under it. Yet 
software developers are very reluctant to 
commit major resources to writing com- 
mercial applications for a new operating 
system until they are sure that there will be 


Environments 


enough users of the operating system to 
buy the applications. 

The creators of a new operating system 
(or an operating environment that runs on 
top of an operating system) must persuade 
developers that the operating system will 
be a success. Microsoft did this with Win- 
dows, and that’s why Windows is a suc- 
cess. IBM failed to do so with TopView, 
and TopView died. 

Microsoft now has two different graph- 
ical user interfaces—Windows and the 
OS/2 Presentation Manager. Program de- 
velopers interested in writing for a graph- 
ical interface on the PC must make a 
choice. They can program for Windows, 
for PM, or—separately—for both. 

The last alternative sounds like the best, 
but it’s a difficult one. While Windows and 
PM are similar in overall structure and the 
user interface, they are different in the de- 
tails of the application program interface. 
Converting a Windows program to the Pre- 
sentation Manager (or vice versa) is not an 
easy task. 

Prior to Windows 3.0, the choice was 
clear: for immediate payoff in the market, 
go with Windows. For the long term, it’s 
the Presentation Manager. For very large 
programs, the Presentation Manager was 
the only possibility. 

But that’s changed now. Windows 3.0 
will give programmers the memory they 
need for large sophisticated applications, 
and Windows has the established user base 
to provide an immediate payoff. Indeed, it 
appears that some software manufacturers 
who previously had ignored Windows and 
focused instead on PM are now reevaluat- 
ing their original decision in the light of 
Windows 3.0. 

It wasn’t supposed to be like this. Back 
in the early days of Windows, Microsoft 
never intended to put itself in the unenvi- 
able situation of supporting two different 
graphical user interfaces. 


BALLMER’S PLEDGE 

In June 1986, I attended a two-day Win- 
dows Development Seminar in New 
York—part of Microsoft's effort to per- 
suade developers to write for Windows. 
The first speaker at that seminar was Steve 
Ballmer, the vice president of Microsoft's 
System Software Group. Ballmer outlined 
the benefits of Windows and emphasized 
Microsoft’s commitment to the product. 
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Ballmer went on to discuss the long- 
term future of Windows, which looked 
rosy indeed. Here, transcribed from cas- 
sette tapes provided by Microsoft, is what 
he said on that subject: 

“‘] think it’s fairly well known, from 
[the] press, etc., that Microsoft is working 
on a future version of DOS that supports 
the 286 in its so-called protected mode, 
where you have a full 16MB of address 
space and you get access to the memory 
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management features of the 286. We have 
committed to make sure that the Windows 
API exists in a completely compatible 
fashion between real mode, or today’s 
Windows, and this new protected-mode 
OS [operating system]. We’ve also told 
people, and I'll tell you again today, that 
it'll be a fairly transparent process to take 
an application that runs on Windows today 
on top of DOS 3.0 and to move it to a new 
version of Windows that runs on top of this 
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Environments 


hew 286 protected-mode version of 
bos.” 

This statement had a big impact on me, 
as I’m sure it had on other programmers. I 
used to tell people that by programming for 
the Windows API, I was also programming 
for the future protected-mode operating 
system. 

The ‘‘protected-mode version of 
DOS’’ tumed out to be OS/2, officially an- 
nounced by IBM and Microsoft less than a 
year after this seminar. Alas, however, 
things did not tum out quite as Ballmer had 
promised. Not a single function call in 
Windows was preserved in the Presenta- 
tion Manager API. The “‘fairly transparent 
process’’ of which Ballmer spoke has 
tumed out to be a major headache for pro- 
grammers. 

Imagine the situation if what Ballmer 
said had actually been realized. Imagine 
that you could take existing Windows pro- 
grams and run them under OS/2. Imagine 
that these Windows programs would now 
suddenly have access to the 16-megabyte 
protected-mode memory space. If this sce- 
nario had come to pass, OS/2 would al- 
ready be a success. Many Windows users 
would make the jump to OS/2 just to gain 
access to the extra memory. 


WHY THE DIFFERENT API SETS? 

Surely it was to Microsoft’s advantage to 
preserve the Windows API in OS/2. What 
happened to prevent it? 

No one can be sure, of course, for the 
decisions were reached in top-secret nego- 
tiations between IBM and Microsoft. But 
the consensus of speculation (and | must 
emphasize that it is speculation) goes 
something like this: 

It was obvious both to IBM and to 
Microsoft that a graphical user interface 
was necessary for the new protected-mode 
operating system. IBM wanted to design 
their own GUI. Microsoft thought that this 
was unncessary because Windows 1.0 had 
already been developed and was headed 
for success in the DOS world. Although 
Microsoft convinced IBM to use Windows 
in the new operating system, there was a 
little catch: IBM wanted some changes. 

Some of these changes were cosmetic. 
They involved the Windows user interface 
and had little impact on the API. Windows 
1.0 had tiled windows, and IBM wanted 
overlapping windows, for example. IBM 
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also wanted some more subtle changes in 
the menu interface. Many of these changes 
were incorporated into Windows 2.0, and 
in retrospect, we can see that product as a 
prototype for the user interface of the OS/2 
Presentation Manager. 

Other changes that IBM wanted had a 
more serious impact, however: IBM want- 
ed to use a derivative of its mainframe 
GDDM (Graphical Data Display Manag- 
er) graphics system in the Presentation 
Manager. This became known as GPI 
(Graphics Programming Interface), which 
replaced the Windows GDI (Graphics De- 
vice Interface). 

IBM was also at this time committed to 
SAA (Systems Application Architecture), 
a set of guidelines designed to establish 
consistency among its mainframes, mini- 
computers, and PCs. Part of SAA involves 
a consistent API function call format, and 


The result of the 
collaboration between 
IBM and Microsoft in 


creating OS/2 


Presentation Manager 


was a healthy one 
because PM 
represents the best 
that they have to offer. 





rules about the parameters to these func- 
tions. By this time, the changes were so se- 
vere that Microsoft apparently decided to 
revamp other aspects of Windows in its 
conversion to the Presentation Manager. 

To Windows programmers like me, 
who were expecting to see a fairly straight- 
forward path from Windows to OS/2, the 
Presentation Manager API came as a real 
shock. It was as if we had crossed a border 
into another country. Everything was still 
recognizable, but the language was com- 
pletely different. 


THE PROGRAMMER’S AND USER'S VIEWS 
The result of the collaboration between 
IBM and Microsoft in creating the OS/2 


Presentation Manager was a healthy one 
because PM represents the best that IBM 
and Microsoft have to offer. It was truly a 
synergistic enterprise. 

I have found no programmer who will 
claim that the Presentation Manager API is 
not significantly superior to the Windows 
API. The IBM graphics system is definite- 
ly superior; the windowing functions are 
cleaner, more orthogonal, more versatile 
than their Windows counterparts. The API 
has been largely stripped of its reliance on 
the segmented memory architecture of the 
8088 and 80286 microprocessors. 

It’s easy for program developers to see 
the advantages of the Presentation Manag- 
er over Windows, and of OS/2 over DOS. 
Programmers can recognize the value of 
the better graphics interface, the use of 
multiple threads, and the various interpro- 
cess communication mechanisms. Yet 
these features are not so evident to users. 

What is evident to users is the larger 
memory space, because this is quantifi- 
able. It doesn’t take much in the way of 
technical ability to recognize a difference 
between 640 kilobytes and 16MB. Both 
OS/2 and Windows 3.0 provide this 16MB 
address space, so to users there seems to be 
little reason to replace DOS with OS/2. 
And if program developers see that Win- 
dows users don’t feel a need to move to 
OS/2, then they will concentrate on writ- 
ing Windows applications rather than PM 
applications. 

What the users can’t see and so fail to 
understand is that the significantly better 
OS/2 and Presentation Manager APIs 
would give developers much more power- 
ful tools with which to create substantially 
better applications than will ever be possi- 
ble under Windows 3.0, DOS, or any of 
the extensions mentioned previously. 


SOME GOOD NEWS 

I realize that I’ve been painting a bleak pic- 
ture for OS/2 and the Presentation Manag- 
er. OS/2 had been experiencing a sluggish 
start even before the news about Windows 
3.0 began to emanate from Microsoft. 
Windows 3.0 seems to make things worse, 
but let's see if there’s a silver lining in 
these ominous storm clouds. 

First, perhaps Microsoft’s strategy is 
not as perverse as it may seem. When Win- 
dows 3.0 is released and can run Windows 
applications in protected mode, Windows 
users are going to want more memory. A 
good machine for running Windows 3.0 
comprises a 386 or a fast 286 microproces- 
sor, alarge hard disk, a medium-resolution 
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Ray Duncan 
and 
Charles Petzold 
teach OS/2 and PM 


February 5-6, 1990 
Oakland Convention Center 
Oakland, California 


This February, in the two days before Sof?- 
ware Development '90, you can sil down 
with Ray Duncan and Charles Petzold and 
really learn the ins and outs of program- 
ming under OS/2 and Presentation 
Manager. 


For two full days you'll benefil from the 
knowledge of the people Microsoft pro- 
grammers turn to for answers aboul OS/2 
and PM. 


You'll learn about: 

@ The structure of the 0S/2 kernel 

@ Dynamic link libraries 

@ Device drivers 

@ Memory management for the 286 and 
386 


@ The structure of the OS/2 file system 
(including the new HPFS) 

@ Writing windowable kernel applications 

@ Kernel-level inlerprocess communica- 
tions resources 

@ The structure of Presentation Manager 

@ Window managemenl and messages 

@ Keyboard and mouse inpul 

@ Resources (including menus and dialog 
boxes) 

@ The Graphics Programming interface 

@ PM-level interprocess communications 
including the Dynamic Data Exchange 
proioco! 


You'll leave with the knowledge you need 
to be off and cunning with your OS/2 appli- 
cations development. 


This intensive two-day interchange with the 
leading educators in OS/2 and PM develop- 
ment will only be offered once—as a spe- 
cial highlight of Software Development 
’90—the leading international conference 
and exhibition for software developers. 


Your chance to participate is Ilmited. So cal! 
us loday. We'll send you complete informa- 
tion on Software Development '90 and 
this special tutorial with Ray and Charles, 
and we'll tell you how allending the tulori- 
al can save you $250 off your registration 
to Software Development '90. 


Telephone today for more 
information 
(415) 995-2471 


ESd 


Software Development '90 and the 0S/2-PM tutorial are 
sponsored and managed by Miller Freeman Publications’ 
Software Development Group, publishers of Computer Lan 
guage UNIX Review. Database ing and De 
sugn. Al Expert, Embedded Systems Programmung and 
LAN Magazine: 500 Howard St, San Francisco, cA 94105 
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Environments 


color display such as the VGA, and several 
megabytes of memory. 

And guess what? These are precisely 
the hardware requirements for OS/2! Giv- 
en that Windows applications and OS/2 
Presentation Manager applications have 
the same user interface, it will be a rela- 
tively transparent process for users to 
move from a DOS and Windows 3.0 envi- 
ronment to an OS/2 environment. 

Secondly, is it really so bad that devel- 
opers may turn away from the Presentation 
Manager and concentrate on writing Win- 
dows 3.0 applications instead? Not in the 
long term. Learning to program for any 
graphical interface is a big job for pro- 
grammers, and much of what they must 


Much of what program- 


mers must learn to 
write for Windows can 
be carried over into 
writing for the PM. 





learn to write for Windows can be carried 
over into writing for the Presentation Man- 
ager. 

Moreover, Micrographx (the creators 
of several very good Windows programs) 
has been working on a product called Mir- 
rors that will help Windows programmers 
convert their programs to the Presentation 
Manager. It involves recompiling the Win- 
dows program, using an OS/2 dynamic 
link library to convert the Windows func- 
tion calls to PM function calls. 

It’s also likely that in the next couple of 
years we'll see adequate object-oriented 
programming tools that will let us write 
single programs that can be compiled for 
multiple graphical interfaces. This also 
would help software manufacturers write 
programs that run under both Windows and 
the Presentation Manager. 

Third, there are enhancements to OS/2 
to be expected in the next year. By the time 
you read this column, OS/2 1.2 (which in- 
cludes the new High Performance File 
System, or HPFS) should be close to being 
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released, if it has not been already. Judg- 
ing from some preliminary benchmarks, 
HPFS will have significant speed perfor- 
mances over the DOS file system. 

Finally, OS/2 2.0, which takes advan- 
tage of the 386 microprocessor, is expect- 
ed in mid-1990 or thereabouts. This will 
give OS/2 applications the use of 32-bit 
registers and a 32-bit flat address space, as 
well as the ability to run multiple DOS ses- 
sions using Virtual-86 mode. 


BALLMER’S PLEDGE REDEEMED? 
Consider the following for a moment: 
With the advent of Windows 3.0, Micro- 
soft is emphasizing to programmers the 
importance of fixing their existing Win- 
dows applications so they don’t violate any 
protected-mode rules and will run without 
problems under the new environment. 
Micrographx has demonstrated that it is 
possible to create an OS/2 dynamic link li- 
brary that converts Windows function calls 
to Presentation Manager function calls. 

Wouldn’t it make sense for Microsoft 
to include such a dynamic link library with 
OS/2 2.0, allowing Windows programs to 
run in the Presentation Manager session 
alongside PM programs? 

In fact, there have already been rumors 
and speculation about this possibility in the 
trade weeklies. It’s an enticing prospect. 
We know now that OS/2 2.0 will be able to 
tun existing DOS programs, existing OS/2 
kernel and PM programs written for the 
16-bit system, and new OS/2 programs 
written for the 32-bit system. The addi- 
tional capability of running Windows 3.0 
programs would undoubtedly be a big 
plus. 

And that is how Windows and the Pre- 
sentation Manager could become true 
companions rather than competitors. We'd 
have one system that would run both types 
of applications. Steve Ballmer’s 1986 
pledge to Windows programmers would fi- 
nally be realized, albeit four years later. 

1 can only hope that Microsoft will be 
able to carry it off. OS/2 and the Presenta- 
tion Manager (particularly when taking ad- 
vantage of the 386) are obviously more 
tuned to the future than DOS and Win- 
dows—even Windows 3.0. But DOS and 
Windows have achieved such a heavy pen- 
etration that they cannot simply be aban- 
doned. They must be incorporated into 
OS/2 in a way that is nearly seamless to us- 
ers. It is only when users can finally see 
and understand the real benefits of OS/2 
that the PC industry will be able to take the 
next legitimate step into the future. a 


The best way to tell 
the Microsoft Word story 


Numbers. 


Accomplishments are adding 
up for Microsoft’ Word 5.0. 

It is now being used by 50 of 
the top 100 Fortune 500 companies. 
In 28 countries, spanning across 
five continents. 

These favorable numbers 
are a direct result of another set 
of numbers: 

PC Word boasts more than 
100 features, supports 12 different 
graphic file formats and is on 
speaking terms with an incredible 
200 printers. 

With PC Word, you can easi- 
ly mix three critical areas: text, 
aoe and numbers. In nine 

ifferent languages, ae like. And 
PC Word can work all by itself, 
or in a network, while support- 
ing DOS’and OS/2. 

We don't even quit when we're 
ahead. PC Word gets an update 
every year, on the average. And to 
keep you updated, there are 150 
authorized training centers and a 


video primer. Plus complete phone 
support from 80 trained technicians, 
free of charge. 

Fine, you say. But this is an 
ad. All of these facts and figures 
are, well, expected. That's fair. So 
here's an objective view: Word 5.0 
peeved the best overall rating of 
any word processing program from 
eeading eS Software 
Digest and Personal Computing. 

To see what 
they did, call (800) 
521-1261, Dept. K11 
for a free demo of 
Microsoft Word 5.0. 

You'll quick- 





Microsoft Word 


processing program that comes — 


close to it. 
A claim we wouldn't make 
without the numbers to back it up. 


Makingitall makesense. 


For more information, call (800) 541-1261, Dept. KI1. Outside the U.S. and Canada, call (206) 882-8661. © Copynght 1989 Microsoft Corporation. Microsoft, the Microsoft logo and MS-DOS are registered trademarks and Making it ail wake 
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If your business is 
using Macola Accounting Software, 
these numbers will interest you: 
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Version 4.0 


And if it isnt, these numbers will: 


1-800-468-0834 (usa) 
1-800-336-8337 (CANADA) 


If you haven't seen Macola recently, you 
should see us now. The experts agree in 
two consecutive blockbuster reviews... 
“the maturity of Macola’s product and 
the attention to detail bas earned it top 
honors in microcomputer LAN-based 
accounting.” 


Introducing Version 4.0. It's simply 
the most recent generation of an on-going 
commitment to remain... ‘?be overall 
performance winner.” For more informa- 
tion on how Macola's new Version 4.0 
can improve your numbers in accounting, 
distribution or manufacturing, call today. 


1? fully integrated packages: Accounting-G/L, A/R, A/P. PR, A/D, Distribution - l/ M, COP, P/O, BOMP Manufacturing - MRP, 
M/S, SFC, L/ PY SPC? SPR, CRP? J/C, plus Report Writer. (* Call for availability) 
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SISSOON 


SOFTWA 
333 East Center Street 

PO. Box 485 

Marion, Ohio 43301-0485 
614/382-5999 


Accounting Software 
You ll Never Outgrow. 


by 
Ray Duncan 


The classical arithmetic algorithms that 
underlie the longhand procedures we all 
use for integer addition, subtraction, mul- 
tiplication, and division have been well 
understood for hundreds of years. Indeed, 
the term algorithm originally referred only 
to the formalized procedures for these 
arithmetic operations and is actually a cor- 
ruption of the name of renowned Arab 
mathematician al-Khwarizmi. 

The classical algorithms are important 
not only to schoolchildren but to program- 
mers and computer designers as well. The 
algorithms are the foundation for hardware 
adders, multipliers, and dividers, and for 
the design of software routines that can 
carry out arithmetic operations that are not 
supported in hardware. 

Schoolchildren are typically taught the 
how without the why when it comes to ba- 
sic arithmetic. I found it quite enlightening 
to look closely at the classical algorithms 
(particularly for multiplication and divi- 
sion) and to realize the extent to which I 
had been basing these longhand proce- 
dures on faith rather than understanding. 

The aspiring programmer’s ultimate re- 
source on the Classical algorithms (and on 
a mind-boggling assortment of other topics 
as well) is Donald Knuth’s The Art of 
Computer Programming. Knuth combines 
a gift for clear writing with a depth of 
mathematical insight and a breadth of 
knowledge and experience that have few 
parallels in these days of superspecialized 
professors. Dr. Knuth needs no favorable 
reviews from me, of course; although his 
three volumes (so far) may at first appear 
intimidating, it is a truism to say that they 
should be on the bookshelves of all but the 
most casual programmer. 

Knuth’s discussion of the classical al- 
gorithms appears on pages 229-45 of vol- 
ume 2, Seminumerical Algorithms. Unfor- 
tunately, however, his program examples 
are rendered in MIX, the assembly lan- 
guage of a hypothetical CPU for which 
simulators exist only in the halls of aca- 
deme. Accordingly, in the last installment 
of this column, I presented high-level, 


Power 


Programming 


Arithmetic Routines 
For Your Computer 
Programs, Part 3 


& Implementations of the 
classical algorithms for 
multiplication and 
division that you can use 


in your own programs 
round out this series on 
arithmetic operations. 





radix-independent, pseudo-C translations 
of Knuth’s example routines for addition, 
subtraction, and multiplication. We then 
used this pseudo-code as a guide for the 
implementation of corresponding assem- 
bly language subroutines. 

I don’t plan to take this approach for di- 
vision, however, because the classical al- 
gorithm for radix-independent division is 
rather complex and subtle. If you recall 
long division as one of the major sore 
points of your first few years of grade 
school—something that caused signifi- 
cantly more mental anguish than addition, 
subtraction, and multiplication—there is a 
good reason for it. Long division requires 
normalizations, groupings, and ‘‘trial di- 
vides” that do not reduce readily into a 
simple, easily understood piece of radix- 
independent pseudo-C code. 

Luckily, however, there is a solution 
that will suffice nicely for the purposes of 
this column. When working in binary (ra- 
dix = 2), the classical division algorithm 
degenerates to a considerably simpler form 
that we typically see implemented in a 
shift-and-subtract loop. The multiple trial 


divides that are often needed for each for- 
ward step in the generalized form of the al- 
gorithm—not to mention the logic neces- 
sary to pick trial divisors intelligently—go 
away completely in binary. Similarly, 
when used for binary multiplication, the 
classical algorithm can be simplified into a 
short and sweet shift-and-add loop. 

“‘Ah yes,”’ I can almost hear you say- 
ing, ‘“‘the good old shift-and-add and shift- 
and-subtract methods of multiplication 
and division.’” Why—even at this consid- 
erable distance—can I almost hear you 
saying this? Because of all the times I’ve 
muttered it to myself, of course! We all are 
familiar with these types of routines, and 
we feel instinctively that we understand 
how they work—or could understand easi- 
ly if we only bothered to try. We have day- 
to-day experience with using a left shift for 
a fast multiply by 2 and a right shift for a 
fast divide by 2. We've all taken the com- 
monly used multiply-by-10 shortcut that 
relies on a couple of shifts and an add. 

But few of us are actually ever called 
upon to write one of these multiplication or 
division routines, and in practice they are 
not quite as ‘‘obvious’’ as we fondly imag- 
ine. On the other hand, there is certainly 
nothing magical about such routines; they 
turn out to be quite straightforward when 
given the usual attention to detail. 

In this column, I’ll provide cookbook 
methods for writing multiplication and di- 
vision routines that will serve you well on 
any reasonable CPU (the nasty CPUs that 
use Is’-complement arithmetic or lack a 
carry flag are better avoided than con- 
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Power Programming MPMUL2.ASM 


titles . MPMUL2.ASM ee Ne unsigned Multiply 


a = ey 55,132) als ak iam! a 
quered), and then I’ll illustrate these meth- Cy ae ee i 
ods with working code. ic Multiple-Precision Unsignad Multiply “ae 
Tel nts +. for Intel 8986, 8988, 80286, end 
$0386 in reel mode/i6-bit protected mode. 
This version uses “shift end eda* method. 


RECIPE FOR SHIFT-AND-ADD MULTIPLY 

The following procedure assumes that you 
are multiplying two arguments (sometimes 
called the multiplier and multiplicand) that 
are the same length (in bytes) to obtain a 
product that is twice the length of either ar- 
gument. The arguments and the product 
are further assumed to be unsigned; han- 
dling arithmetic signs and checking for 
zero arguments is best done in a ‘‘shell’’ 
routine extemal to the fundamental multi- 
plication procedure. This allows routines 
that need maximum speed and that have 


Copyright (C) 1969 Ziff ‘Conmunicetions to. 
PC “Magezina , x Rey Duncen ea BY: 
‘ean witha DS:SI = eddrass of source opersnd 
ES:DI * address of destination operend 
CX , ». = operand pertED in bytes 


Assumes aiection fleg_ i 
Assumes DS = ES <> SS . 
Assunes ao< — S$ 255 - 





elaer et entry 


‘Returns: BSiDt , = address of ‘product 


Nore: Buffer for destinetion operand must be 
twica as long as tha actual operand, because 
it wi pogo as a ae cal een cea 
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control over their arguments to call the un- Descroyas AX (other ‘registers praserved) © “3 
signed routine directly, achieving best per- “ segment word public ‘cone’. ; 
formance. Lastly, it is assumed that your |. et assume ‘ces ext 
CPU has a carry flag that is under direct ‘J e 
program control, and that it has both right roc” 5 peer F 
and left shift instructions that work togeth- ae Ge ; 1 , 
er with the carry flag, allowing you to re- aah és dt 
move a bit from one byte and insert it in an- push , 
other. push 

Given these assumptions, the steps in r Pus di sid byes operon argument 
the recipe are as follows: ; are oe 
(1) Initialize the high half of the buffer that ; tind midndes of ‘nigh halt - 
will receive the product to 0. (The low half ‘ } ; of 'PROdUCty) eaVeis amma 
will be discarded by shifting, so its original L initdelize high helf of 


value is unimportant.) forming Product aig 


(2) Initialize the loop counter to 8 times the ‘ oD = } retriéve eda of dest erg 
length of each argument (in bytes); this is nae , . 
the number of binary ‘‘digits’’ (bits) in the 


cx = bits per argument + 7 


multiplier that must be tested. 

(3) Clear the carry flag. 

(4) Logical right-shift the buffer that con- initietisel eerty 

tains the forming product by one bit posi- ; E matte 

tion; the value that is in the carry flag be- | PE" wt oe axlohivte: aikcscemeeael 

comes the new most significant bit of the . 4 bxyl Lp may me ee 

product. ; i 7 rastces Say fleg 

(5) Logical nght-shift the buffer that con- : 

tains the second argument (the multiplier) Bt rere pron BUD ees gs SDM AL shire fercins Bese on 

by one position; the ‘‘lost’’ bit shifted out jns- : ay 5 bs Loop while BX >= 00)... } 

is saved in the carry flag. ry aete : _ 

(@ like cary flags clew (that's. ifthebit ee Ae if bit anitved out = @ 

f pli bit shite = 

a out of the multiplier was 0), go to fn bp, di See rR 
. ‘ cx seve counter 

(7) If the carry flag is set (that is, if the bit eed ox)» byteSupsxaerqument 


‘ aes bx, bx ; init index (@lso cleers c 
shifted out of the multiplier was 1), add the na i ‘ ogee) 


Te + ; 
frst argument (he mukipicand) to the | PENT She fcitet en atest goeel eer 
overflow of this addition is saved in the : = —— a 
carry flag. Figure 1: A general-purpose unsigned multiplication routine for multiple-precision integers. This 
(8) Decrement the loop counter, preserv- _ version uses a binary shift-and-add approach that does not exploit the CPU's native hardware 
ing the carry flag; if the loop counter is multiply. Compare with the MPMUL1.ASM listing published in our previous issue, which carries out 
nonzero, go to step 4 and continue. multiplication in a byte-wise fashion using the CPU's MUL instruction. 
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She's} years old. 
She's lady had7 names, 
16 identities 
and 21 homes. 


Every year thousands of children are kidnapped 
by their own parents. 

Beginning the lonely ordeal of life on the 
run. Moving from town to town. From state to 
state and from school to school. Using false 
names. And for the parent, living with the 
constant fear of being discovered. 

Child Find offers an end to running. 
With our special toll-free number and our 
mediation program, we offer a way out for the 
parents. And for the kids. 

For us, it’s a labor of love. But unfor- 
tunately, love doesn't pay our operating j 
costs. We need your help. Please give 
what you can to help Child Find. 

Send a check or money order to 
Child Find, PO. Box 277, New Paltz, NY 
12561-9277. And help another child find a ‘i. 
more peaceful future. 1-800-A-WAY-OUT. 4 


Dalia tLe WE NEED YOUR HELP sam gum om om on 
C1 Please find my gift enclosed (1 Please put me on your mailing list 

0 Please charge my credit card account 

Credit card information (where applicable) (American Express OVisa [MasterCard 
Credit Card Number Ss Expiration Date 
Amount you wish to donate 

Name 


ae Ase ay Lh) 
C0 0 a i iv 
| City/State/Zip, sae at Sa eee ww WwW 
B (¢464) CHILD FIND OF AMERICA INC. | 
8 2 2 | Mall to Child Find, PO. Box 277, New Paltz, NY 12561-9277. es oe ol 





















BUYERS BEWARE! Northgate charges credit card 
sales only when your system is in the shipping process. 
Some others use your money by charging cards at 
time of sale. We recommend you be aware of this 

when considering your vendor. 











How can Northgate afford to offer a 
286/12 with 32MB hard drive and one full megabyte 
of RAM when Dell's newest Series 210 system, for the 
same money doesn't match up? 

Maybe it's the high cost of color advertising. We 
use two colors and pass the savings on to our 
customers. Would you rather get more computer for 
the money...or be entertained with color pictures? 


Here's a fresh idea... Make Northgate and 
Dell's money-back guarantee program meaningful: 
Order from both companies. 


30 days later send back the loser. 
Or keep life simple and place your order with 
Northgate. Odds are it's the one you'll keep anyway. 


NORTHGATE 


COMPUTER 
SYSTEMS 





yf Northgate Computer Systems, Inc. 


4, 
We fitee Xt, P.O. BOX 41000, 


Minneapolis, Minnesota 55441 
CALL TOLL-FREE 24 HOURS EVERY DAY 


800-548-1993 


Canada: 800-338-8383 


FINANCING: Use the Northgate Big 'N’ revoiving credit card. We have 
millions in financing available. We accept your Visa or MasterCard too. 
Lease it with Northgate, up to five-year terms available. 

© Copyright Northgate Computer Systems. Inc 1989 All Rights Reserved Northgate. OMNI- 
KEY/102, Omnikey PLUS, and the Northgate ‘N’ logo are trademarks of Northgate Computer 


Syicms: Inc All other product and brand names are trademarks and registered trademarks 
their respective companies 


Prices and specifications are subject to change without notice or theme reserves, the cigr to 
a items subject to 
aval 


PS Ask about OmniKey/PLUS. the new Northgate Keyboard designed the way you want! 





«on Witt 


| Full Megabyte RAM 


100% GREATER! 


32 Mbyte Hard Drive 
20% LARGER! 


12 MHz Processor Speed 


*1699°° 


BUYER'S SCORE SHEET. 


Read the Specs. Check the Leader. 
Total the winning checks and make your decision. 


Standard 
Features 


DELL 





Processor 


12.5 MHz 80286 





Memory 


Video Interface 
Ca 

_ Floppy Drive 
Std. Hard Drive 
Capacity _ 

Hard Drive Type 


Te) | Capabitities. be 
Keyboard 


512K 


16 Bit Bullt-in 
(Factory F Fixable) 1 Only 
2" VGA Mono 31 DP 


One - 1.2 or 1.44 
20 Mbyte 


IDE Built-in 


2Ser.1 PP 


“Mushy Touch” 101 





Software 


Diagnostic 





Space Saver ( Case 


1S°W. 15°L. 4H 





Moneyback 
Period 


Warranty 


Phone Tech 
Support 
Hours Open - 
Sales 


30 Days 


LY, Parts & Labor 


| Unlimited. Toll Free 


Standard Daytime. Eve 





Hours Open - 
La 


Standard Daytime i 





NORTHGATE 
12 MHz 80286 
One Megabyte. 


16 Bit Add-on 
1On-Site Fixable} 


12" VGA Mono 31 DP 
One - L.2or lL. aa 
32 Mbyte RLL 


Can use - RLL. MFM. 
IDE. ESDI 


2 2 Ser. i pp 

Famous Omnikey/l02 ; 
On-Line Help. MS-DOS _ 
14.5°W. 16.5°L. 5.5°H 
30 Days 


1 Yr. Parts & Labor 
Unlimited. Tol! Free 


24 Hours 
All Day Every Day 
24 Hours 
Alt Day Every Day 





$1,699 





= = ie 


And the winner is... 


Call NOW! 


Power Programming 


To understand what’s going on here, 
just think back to the longhand technique 
for multiplying decimal numbers. Each 
digit of the multiplicand is multiplied by 
each of the digits of the multiplier to obtain 
a set of partial products. After appropriate 
shifting, the partial products are added to- 
gether to form the final product. 

In binary multiplication, each ‘“digit”’ 
of the multiplier can only be a0 ora I, so 
each ‘‘partial product”’ that needs to be ac- 
cumulated is either 0 or the appropriately 
shifted value of the multiplicand. The rest 
is just trickery to make everything end up 
in the correct position. 


SHIFT-AND-SUBTRACT DIVIDE 

In the next procedure, the assumption is 
that you are dividing an unsigned dividend 
by an unsigned divisor to get an unsigned 
quotient and an unsigned remainder. The 
dividend is further assumed to be twice the 
length (in bytes) of the divisor; both re- 


larelavelitale Bt(e [twp 4-ice) 


relive) eM: Lave Me) (nl-lmerele, 
conditions outside the 
core unsigned division 


routine has advantages. 


mainder and quotient are the same length 
as the divisor. 

Again, signs, zero divisors, overflow, 
and other odd conditions should be han- 
dled outside the core unsigned division 
routine; this allows routines that require 
maximum speed and that have control over 
their arguments to call the unsigned rou- 
tine directly. Finally, it is assumed that the 
characteristics (shifts and carry-flag con- 
trol) demanded of the CPU for the shift- 
and-add multiplication routine also apply 
for the shift-and-subtract divide routine. 
The steps in the recipe become: 

(1) Set the loop counter to the value that is 
8 times the length of the divisor (in bytes); 
this is the number of bits of quotient and re- 
mainder that need to be generated. The ini- 
tial value in the buffer that will receive the 
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—— 
MPMUL2.ASM 


restore bit counter 
restore dest eetePen ‘Painees 


: loop until all. bits processed 


restore registers 


back tocaller 


MPDIV.ASM 


title MPDIV.ASM Pasa iial vcecieis Unsigned Divide 
page 55, 132 


MPDIV.ASM . snl? ipleAbrest Bagh unsigned pita 

ere “ using “shift-and-subtract” method. 
for Intel 6296,- 8088, 80286, and Ss 
88386 in real: mode/16-bit protected mode.” < 


Copyright (Cc). 2989 Ziff Communications Co. 
PC eeEe Rs * Ray, Duncan Gs f 


ES:DI:); = address. of dividend 
CX :\y:2:°@ divisor length in bytes 
x, “:(divadend length = 2 * divisor Tenge 


call. withs _ DSaSI° “te Gddrebe'of divisor 


Assumes aixeetion flag is clear at entry 
Assumes DS = ES <> SS 
Aaapees a < ‘cx <= 255 


Returns: BS:D1 ‘= address of dutients 
Se DS:SI = address of remainder 


NOTE: Dividend is assumed to be twice as: ne 
as the divisor. Returned remainder and quotient 
are same size as divisor. 


iF 
3 
3 
e 
’ 
> 
¥ 
# 
Hi 
3 
Be 
ksi 
7 
2 
“sk 
7 
2 
a 
4 
a 
3 
3 
3 
3 
% 


Destroys: od (other regiaters preserved). 


TEXT segment word public “CODE! 


assume cs 3_ TEXT 


public mpdiv 
proc 


push save registers 


save divisor length in Dx 
BP will be outer loop: 


counter, set it to number 
of bits in divisor .. 


initially clear carry . 





Figure 2: A general-purpose unsigned division routine for multiple-precision integers. It carries out 
the operation in binary using a shift-and-subtract loop. 


The Wait is Over. 


Now you can produce 
precise, high quality 
plots without the wait 
required by pen plotters 
or PC-based emulations. 
Pacific Data's Plotter in a 
Cartridge™ is the newest 
and fastest way to emulate 
HPGL on your HP LaserJet 

Series II or Canon LBP-8IL. In 
fact, it's as much as 100 times 
faster! 

Complex engineering or architectural plots 
taking 10 to 20 minutes on a plotter can be com- 
pleted within 10 seconds! Crucial when multiple 
revisions and check plots are needed. 


HPGL™ 
Emulation Cartridge 


PACIFIC 


——— oe _~—Cs«O6404 Nancy Ridge Drive, San Diego, CA 92121 © (619) 552-0880 © Fax (619) 552-0889 © Plotter m a Cartndge is a trademark of Pacific Data Products, Inc. HPGL and LaserJet 
DATA PRODUCTS Senes tt are registered trademarks of HewettPackard. LBP-B8ttis a registered trademark of Canon USA. Copyright 1989 Pacific Data Products, inc. 





But there's more to Plotter in a Cartridge than 
speed. In addition to standard pen plotter 
features, Plotter in a Cartridge enables you to 
define 20 pens and 48 widths, automatically 
scales to fit envelopes, letter or legal size paper, 
and improves resolution to 1/300 inch. And, 
you can produce up to 99 quality copies using 
virtually any media source. 

Because the cartridge plugs right into your 
printer, you can plot directly from CAD/CAM, 
engineering, or graphics software. 


Pacific Data Products—Plug into Power! 


Authorized Deater: 
SOF TWANG ee 


800-633-8000 
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We think of it as, well, enginearing. 

It works like this. You tell us what you need 
in your printers. We listen. And then our engineers 
design ALPS printers to do everything you'll 
ever need printers to do. 

For instance, for those who take their printers 
personally, ALPS offers personal dot matrix 
printers with jam-proof, flatbed designs and 
loads of paper handling features. Like our 24-pin 
Allegro 24, which received the PC MAGAZINE 
EDITOR’S CHOICE award because, in their words, 
“The value of the entire package is unmatched’ 


WE BUILT THEM ALLWIT 





LPS Lpx600 





For the desktop publishers of the world, 
there’s the first in our family of page printers, the 
compact, lightweight ALPS LPX600. Its per- 
formance moved PC WORLD to write, “The print 
quality is actually superior to the LaserJet 
Series II’s—sharp, crisp type with dense blacks 
and distinct gray shades” 

For everybody else, our workhorse ALQe 
and “P” Series dot matrix printers can do 
everything else. From letters to color graphics to 
high volume financials. 

Better yet, every ALPS printer comes with 






H OUR OWN TWO EARS. 


our free ALPSmate software that lets you control _ By the way, if you happen to get any more 
every conceivable printer function from your bright printer ideas we'd love to hear about them. 
very own keyboard. After all, we're all ears. 


By the way, listening to our customers comes 
pretty naturally to us. Our parent company, Alps 
Electric, a $3 billion International Fortune 500 
company, has made its fortune by listening to its 
customers for over 40 years. f 

Call 1-800-825-ALPS for the name of a AMERICA 
neighborhood Authorized ALPS Reseller who'll Built by popular demand 
be happy to give a free product demo. Or just . 


G LPX606, A 24 and ALQe are trademarks of Alps Electric Co, Ltd. 
ask your favorite dealer. Ne etnias 
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Power Programming 


' MPDIV.ASM 


di 
ox,ax 


word ptr (di},1 
di 

di 

mpdiv2 

ai 

mpdivs 

ei 

ai 


di,dx 
cx,dx 


al, {ei} 
(dij},al 
ei 
di 
mpdivé 


di 
si 


tie) 
mpdiv? 


ei 
ai 


di,dax 
cx,dx 


al, (dij 
al,(si} 
ei 

di 
mpdivé 
di 

ei 


mpdiv3 


bp 
mpdivi 


ox,dx 

e ptr (dij,1 
a ' 
mpdive 
ei,di 


save pointer to dividend 
cx = bytee in dividend 


shift carry is Peas 
low hit of quotisnt 

ehift high hit of dividend 
into carry flag 

restore pointer to dividend 
jump if high hit was clear 


eave pointer to divieor 
eave pointer to dividend 


DI = addr high half of dividend 
cx = bytee in divieor 
initially clear carry 


subtract divieor from high 
half of dividend 


restore pointer to dividend 
reetore pointer to divisor 
ehift hit=1 into quotient 
all bite of answer generated? 
no, loop 

yee, go clesn up and exit 


eave pointer to divisor 
save pointer to dividend 


point to high half of dividend 
Cx = bytee in divieor 
initially clear carry 


high half of dividend > divieor? 


reetore pointer to dividend 
restore pointer to divisor 


jump, high dividend > divisor 
shift hit=8 into quotient 

all bits of enswer gensrated? 
no, loop again 

Cx = bytee in quotient 

bring final bit into quotient 


copy remainder to final address 


restore registers 


back to caller 
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GET 
NONSTOP 
SUES UES 

INFORMATION 
-- AND 2 DISKS 


PC MAGAZINE is the one publica- 
tion you can trust to keep you up-to- 
date on the latest developments in the 
ever-changing world of computing. 


Subscribe now tomake sure you don’t 
miss a single product report or pro- 
ductivity-enhancing tip. 


@ One year (22 issues) for $29.97. 
SAVE 54%, 


@ Two years (44 issues) for$49.97. 
SAVE 62%. 


And if you order now, you'll also get 
ourexclusive 2-DISK UTILITIES LI- 
BRARY — FREE with your paid 
subscription! 


Don’t delay. Call toll-free today to 
claim your savings and FREE UTILI- 
TIES LIBRARY! 


1-800-289-0429 


Savings based on annual newsstand price of 
$64.90. Regular annual subscription price is 
$44.97 per year. Add $31 per year for post- 
age outside the U.S., U.S. currency only. 
Please allow 30 to 60 days for delivery of first 
issue. Your disks will be shipped upon pay- 
ment. 





Kead {nis 


And Well 


Never 
Interrupt 
you Again. 





When you’re working, there’s only one 
thing worse than being interrupted. Being 
interrupted by your own PC. But when you stop 
to format a disk, it makes you stare at a blank 
screen for about 2 minutes. Format the whole 
box, and you lose close to 20 minutes. And if you 
ever have to format a data cartridge tape, your 
machine is out of action for as much as 2 hours. 

But if you use our formatted disks and 
cartridge tapes, you'll never be interrupted 
again. The disks come in 3.5" and 514"sizes. 
For the IBM PC, PS/2; and compatibles. Our 
data cartridge tapes come in 10 to 150 Mbyte 
versions. All you do is take them out of the box 


For more information about formatted diskettes and data cartridge tapes. call 1-800-888-1889, ext, 45. 


“IBM” and “PS/2" are registered trademarks of the IBM Corporation. 


and keep right on working. Of course, it helps to 
buy them first. So next time you need diskettes 
or data cartridge tapes, be sure to ask for 3M 
formatted products. 

OK, we've taken enough of your time. 
Now you can get back 
to work. 







Come see us at Comdex, Booth #1742. 
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Power Programming 


quotient is unimportant because it will be 
discarded by shifting during the proce- 
dure. 

(2) Clear the carry flag. 

(3) Left-shift the quotient by one bit posi- 
tion; the previous value of the carry flag is 
inserted into the quotient as the new least 
significant bit. 

(4) Left-shift the dividend by one bit posi- 
tion; the bit shifted out is saved in the carry 
flag. 

(5) If the carry flag is clear, go to step 7. 
(6) Subtract the divisor from the upper half 


Shifting is a shortcut 


CoM laryoorea(lale Ke [colt os] 
of the dividend’s 
digits equal in length 
to the divisor. 


of the dividend. Set the carry flag and go to 
step 8. 

(7) If the upper half of the dividend is larg- 
er than the divisor, go to step 6; otherwise, 
clear the carry flag and go to step 8. 

(8) Decrement the loop counter, preserv- 
ing the state of the carry flag; if the loop 
counter is nonzero, go to step 3. 

(9) Left-shift the quotient by one bit posi- 
tion, bringing the carry flag into the quo- 
tient as the final least significant bit. (Mov- 
ing this last shift outside the main loop is 
not really necessary, but it allows the use 
of a slightly more efficient control struc- 
ture.) The remainder is whatever is left in 
the high half of the dividend. 

Again, when attempting to understand 
what is going on in this procedure, it is 
helpful to draw analogies to longhand dec- 
imal division. The important distinction, 
however, is that trial divides are not neces- 
sary when we choose to view each bit as a 
single digit; either the divisor can fit into 





MPIDIV.ASM 


title ~ 
page 


MPIDIV.ASM 


MPIDIV.ASN seh sittin» «ie wt iv ias 
55,132 


Multiple-Precision signed Civision 
for Intel 6886, 8986, 68286, end 


, 80386 in reel mode/16-bit protected mode. 


Copyright (Cc) 
PC Magezine * 


Cell with: 


cell 


pop 
pop 


mov 
test 
jz 
push 
cell * 
Pop. 


cell 


Requires MPNEG.ASH (multiple-precision > +: 
2’s complement) end MPDIV.ASM {mit are 
precision uneigned integer divide).° } 


1989 Ziff Communicetions Co. 
Ray Duncen 


DS:SI «= address of divisor 
Es:0r «= address of dividend 
cx = divisor length in bytes 
tdividend length = 2 * divisor length) 


Assumes direction fleg is clear et spear 
Assumes DS = ES <> SS 
Assumee 8 < CX <= 255 


£S:D1 
DS:ST 


= sddress of quotient 
= address of remainder 


NOTE: Dividend is sesumed to be twice sa ark 

es the divisor. Returned remainder = or ent 
ere same size ss divisor. 

The sign of the quotient is Boel eiva if the signe 
signs of the dividend end divisor sre the same; 
negative if they ere different. The sign of the 
Yemainder is the same es the sign of <7 ge 
AX (other registers preserved) ‘ 

word publio ‘CODE’ 


mpdivineer 
mpneg:neer 


cs: TEXT 


mpidiv 
neer 


bx seve registers 


bx,cx get Exclusive-or of 
e1,tsithx-1) signs of operends 
el, tdi+bx-1} “ 

Na cn seve sign of result 


test sign of dividend 


al, (di+bx-1) 
1,@1 


save sign of remainder 


mpid1 i jump if dividend positive 
si -;' 3 weve pointer to divisor 
cx seve length of divisor 


si,di 
Cx,cx 
mpneg 


point to dividend 
celc length of dividend 
flip eign of dividend 


cx. F restore length of divisor 
ai restore eddress of divisor 


bx, cx 
byte ptr (81+bx-1),88h 
mpid2 


3; check if divisor negetive 
jump, divieor is positive 


. di . ‘ seve pointer to dividend 


mpneg flip sign of divisor 
di 


mpdiv perform unsigned divide 





restore pointer to dividend 


the portion of the dividend we are looking 4 F 
at or it can’t. We use shifting as a conve- ‘i 
nient shortcut to inspecting groups of the 
dividend’s digits that are the same length 
as the divisor. The rest is just bookkeeping 
and positioning of the results. 


retrieve sign of remainder 


mpid3 jump, remainder is positive 





Figure 3: A general-purpose signed division routine for multiple-precision integers. This routine 
requires MPDIV.ASM (Figure 2) and MPNEG.ASM. 
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Every 
200 years 
or’so,, 
an exceptional 
rinter 





Johannes Gutenberg, 1454. 


Introducing the new 


printer that can raise your produc- _ gives the [BM LaserPrinter a dramatically new, 
tivity as much as the new IBM more space-efficient shape. 
LaserPrinter doesn’t come along Yet with all this, there’s one area in which 
oye every day. the competition rises above us: their price. 

Not only does its advanced design make We just advanced the art of laser 
it outperform the HP LaserJet Series II, which —_ printing 25%. The new IBM LaserPrinter 
up till now has been the benchmark in laser gives you state-of-the-art print quality 
printing. But also, its advanced design a full 25% faster than its main competitor. 





25% faster printing, advanced features and a revolutionary 
streamlined design. 








(BM 16 a registered trademark of International Business Machines Corporanon HP LaserJet Senes 0 is a product of Hewiett-Packasd Corporation Canon is a registered trademark of Canon inc. © 1989. BM Corp. 


IBM LaserPrinter. 


Why other printers can’t follow in our 
footsteps. The advanced design and engineer- 
ing of the IBM LaserPrinter give it a footprint 
that’s 33% smaller than its main competitor's. 
And that 33% gives you more usable 
workspace. 

And more 
drawer space, too. 
Because the IBM 
LaserPrinter’s font 


| | 

| | 

| | 

| | 

| | 

| | 
cards are about 

| 

| 

| 

| 





the size of credit 
cards. Yet as com- 
pact as they are, 
they offer twice as 
many fonts as almost all its main competitors’ 


large, old-fashioned cartridges. 


| 

=| 

) 

The space-saving footprint of the 1AM LaserPrinter: | 
33% smaller thaa tts masa competitiurs. 


It’s only up from there. Since the paper- 
handling options on the IBM LaserPrinter are 
stackable, you can add features, like high- 
capacity paper drawers (500 sheets and 75 
envelopes), without sacrificing workspace. 
And not only can you 
connect the IBM LaserPrinter 
to any IBM and many IBM- 
compatible PC's, but also, 
with its printer-sharing 
option, one IBM LaserPrinter 
can serve up to 6 PC’, for 
maximum cost-efficiency. 


Dote per inch 


Another reason it’s a new 
order of laser printer. 
Unlike its main competitor. the 
IBM LaserPrinter collates letterheads, second 
sheets and envelopes. Most people would rather 


Ist price 


[Footprint | 
Peper-hendling options v 500 sheets, 75 envelopes 
Collates letters/envelopes 


give that job to someone else anyway. So it’s 
nice to have a printer that will do it for you 
automatically. 


Proof that less is more. The design and 
engineering of the IBM LaserPrinter are so 
advanced, it's got 60% fewer parts than the 
previous standard in laser printing. That 
means it’s got 60% fewer things to loosen, 
snap or shear. 


The solution is IBM. Yet, though it’s a 
smaller, sleeker unit, the IBM LaserPrinter 
comes from a company with a big tradition of 
service and support. Which is very reassuring 
when you decide to break away from an old 
standard to go with the new one for years to 
come. 

To do that as soon as possible, contact 
your IBM Authorized Dealer or IBM marketing 
representative. Find your nearest dealer by 
calling 1 800 IBM-2468, ext. 194. 


IBM LaserPrinter HP LaserJet Series I 
v up to 10 ppm 


291 sq. in. 


v credit card 


33 Ibs. 
300 x 300 
¢ 16M, HP compatible 
¢ $2,595 


*HP envelope tray rapleces etenderd paper tray **With peper-hendling options °**Approximete 





The new IBM LaserPrinter. 
Suddenly, nothing else measures up. 





GET THE 
ISSUES 
YOU 

MISSED! 


Past issues of 

PC MAGAZINE are full 
of product reviews and 
vital systems informa- 
tion you may have 
missed! 


Power Programming 


| MPIDIV.ASM 


3; seve pointer to quotisnt 
3 flip sign of remainder 
3; restore pointer to quotient 


; retrieve sign of result 
3 jump, result is positive 


3 seve polnter to remainder 

3 point to quotisnt 

3 flip sign of quotient 

3; restores pointer to remainder 


mpid4: 





} restore register 
3} beck to celler 

mpidiv endp 
TEXT ends 


end 





Just send $8.00 for each 
back issue ordered 
($9.00 outside U.S., 
U.S. funds only) to: 


Publishing Company 
P.O. Box 5999 

Cherry Hill, NJ 08034 
Attn: F. Hunter. 


Be sure to include dates 
of issues requested. 


Supplies are limited-— 
for availability call 


1-609-354-4975 








MULTIPLE-PRECISION ROUTINES 

Figures 1 through 3, plus MPIMUL.ASM 
and MPNEG.ASM presented last time, 
contain the source code for assembly lan- 
guage procedures that illustrate what 
we’ ve been discussing here and that round 
out our battery of multiple-precision arith- 
metic routines. The calling procedures and 
results of each routine are documented in 
the listings. 

MPMUL2.ASM, shown in Figure 1, is 
the unsigned multiple-precision-integer 
multiplication routine that uses the shift- 
and-add technique. You may find it in- 
structive to compare this code with the 
MPMULI.ASM published here in the pre- 
vious issue. The latter used the CPU’s na- 
tive 8-bit-by-8-bit multiply, and you may 
wish to mun some timing comparisons of 
the two routines. When running bench- 
mark tests, remember that there are drastic 
differences in the cost of a hardware multi- 
ply as you progress from the 8086/88 to the 
80386 and 80486. 

MPIMUL.ASM is the signed multiple- 
precision multiply routine. It checks the 
signs of the arguments to determine the 
sign of the eventual result, changes argu- 
ments from negative to positive if neces- 
sary (using MPNEG.ASM), then calls 
MPMUL2.ASM to do the hard work. 

MPDIV.ASM, shown in Figure 2, is 
the unsigned multiple-precision divide 
routine that implements the shift-and-sub- 
tract technique described earlier. If you’re 
feeling spunky, read Knuth (volume 2, 
pages 237-38) and code a new version of 
this routine that exploits your CPU’s na- 
tive DIV instruction. 
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MPIDIV.ASM, shown in Figure 3, is 
the signed multiple-precision divide rou- 
tine that checks and changes signs of argu- 
ments and results, much in the same way 
as MPIMUL.ASM. It calls MPNEG 
.ASM and MPDIV.ASM. Note that calls 
to MPIDIV. ASM should be avoided if you 
know that the sign of your arguments and 
results is not important (for example, when 
manipulating addresses), since MPIDIV is 
slower than MPDIV. 

I’ve tried to make these routines reason- 
ably efficient, though to keep them from 
diverging too far from the recipes present- 
ed above, I have forgone a number of opti- 
mizations that I would use in a production 
program. Once you're sure you under- 
stand the code, you can entertain yourself 
for hours by tuning it up further. Just be- 
ware of introducing machine instructions 
that affect the carry flag! 

I’ve also written two interactive dem- 
onstration programs, TRYMPMUL.ASM 
and TRYMPDIV.ASM, that will facilitate 
your experiments. These programs prompt 
you for arguments, call the appropriate 
multiply or divide routine, then display the 
results. Because of their length, TRYMP- 
MUL and TRYMPDIV are not printed 
here, but both are available for download- 
ing from PC MagNet. 


THE IN-BOX 

Please send your questions, comments, 
and suggestions to me at any of the follow- 
ing e-mail addresses: 

PC MagNet: 72241 ,52 

MCI Mail: rduncan 

BIX: rduncan r 


si, Spreadsheet 
Clinic 


CHANGING COLUMN WIDTHS 
(often need to change the widths of edje- 
cent columns while working with e 1-2-3 
worksheet. For example, | might need to 
set the width of column A to 25, column B to 
17, column C to 5, end column D to 10. To 
do this, | insert a new row into the work- 
sheet and enter the new width for each col- 
umn into the cells of that row. Then | move 
the cell pointer to the leftmost cell that con- 
tains e width value and invoke the macro 
shown in Figure 1. 

The first statement in this macro checks 
to see if the highlighted cell contains e value 
less than 1, e label, or nothing. In eny of 
these cases, the {If} statement will be true 
and 1-2-3 will end the macro execution. 

The second stetement checks if the val- 
ue in the current cell is greater than 240 (the 
maximum width of e cell). If it is, 1-2-3 will 
cancel the execution of the mecro. Howev- 
er, if the current cell contains e value from 1 
to 240, inclusive, 1-2-3 will execute /Work- 
sheet Column Set-Width end then the 
statement in cell B4. 

The {If} command at the beginning of 
this statement checks to see if the value in 
the current cell is greater than the width of 
the column that contains this cell. If it is, 
1-2-3 hits the Right Arrow key as many 
times as required to increase the width of 
the column to equal the value in the current 
cell, then hits Enter. If the value in the cur- 
rent cell is less then the width of the column 
that contains it, 1-2-3 will press the Left Ar- 
row key as many times as required to de- 
crease the width of the column to equal the 
value in this cell, then hit Enter. in either 
case, 1-2-3 will then move the cell pointer 
one cell to the right and restart the macro. 

Let's suppose you want to change the 
column widths of A, B, and C from 9 spaces 
eech to 12, 5, and 20 spaces, respectively. 
First insert e new, blank row into the work- 
sheet—say, between rows 9 and 10. Next, 
enter the values 12, 5, and 20 into cells 
A10, B10, and C10, respectively, and make 
sure that cell D10 is blank. Move the cell 
pointer to cell A10 end invoke the macro by 
pressing Alt-W. 


@ CHANGING COLUMN 
WIDTHS: Here's a quick 
and easy way to set 
various widths for 
multiple columns in a 
1-2-3 worksheet. 


@ QUICK CASE 
CONVERSIONS: 
Change the labels in 
your worksheets to 
uppercase, lowercase, or 
proper form instantly. 





Since cell A10 contains a vatue not less 
than 1 or greater than 240, 1-2-3 will issue 
the Worksheet Column Set-Width com- 
mand. And since the current cell value (12) 
is greeter than the width of its column (9), 
1-2-3 hits the Right Arrow key three times, 
and then hits Enter. This expands the width 
of column A to 12 spaces. At this point, 


| COLUMN WIDTH MACRO 


B ¢c 


1-2-3 moves the cell pointer to cell B10 and 
restarts the macro, repeating this process 
for cells B10 and C10. 

Finally, 1-2-3 moves the cell pointer to 
cell D10 end restarts the mecro e fourth 
time. Since this cell is blenk, the {if} state- 
ment in cell B1 will be false. So 7-2-3 ends 
execution of the macro. Use the /Work- 
sheet Delete Row command to delete the 
temporary row from the worksheet. 

Jim Strahan 

Costa Mesa, Califomia 


a , re makes it easy to al- 
ter the width of two or more col- 
umns in a /-2-3 worksheet. How- 


ever, the columns don't need to be 
adjacent to one another. Simply enter 


QCELL( “width*,x1..x1)} 


where x is the letter (or letters) that identify 
the column, into the cell (in the new row) 
of the column whose size remains the 
same. Since this function returns the cur- 


COMPLETE LISTING | 


A 


{If @CELLPOINTER({ *contents*)<1) {Quit} 
{If @CELLPOINTER( "contents “}>248) {Quit) 


fwes 


{If @CELLPOINTER( *contenta* )>@CELLPOINTER( "width" }) 
{Right @CELLPOINTER{ “contents")-GCELLPOINTER({ “width"}}~ 


{Branch CONTINUE) 


CONTINUE {Right} 


{Branch \w) 





{Left @CELLPOINTER( “contents” }-@CELLPOINTER("width*)}}~ 


Figure 1: To alter the width of multiple columns, simply enter the new values, invoke this macro, and 
your worksheet's columns will automatically be adjustad. 


B ¢c 


{Recalc NEXT) 
/woso7 
{Right} 
{Branch \w} 


i 
2 
3 
4 
5 
6 
7 





Ez 
{If GCELLPOINTER( "contents" )<1) {Quit} 
{If @CELLPOINTER( "contents" )>240) {Quit} 


¥F 


Figure 2: This macro is a streamlined version of the one shown in Figure 1. 
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rent width of the column, the macro will 
keep the current width. 

You can simplify Strahan’s macro, as 
shown in Figure 2. The third statement in 
this macro commands /-2-3 to recalculate 
the string formula 


B4;  +°/wos" &6@STRING( @CELLPOINTER 
(“contents"),8)&"~" 


in cell B4, and returns the statement 


/weewidth™ 


where width is the value in the current cell. 
Unlike the original macro, this one adjusts 
the width of each column by typing rather 
than pointing. 


QUICK CASE CONVERSIONS 

In my work with 1-2-3, | often adapt work- 
sheets created by others. Unfortunately, 
different 1-2-3 users have different styles: 
some enter labels in al} uppercase fetters, 
some in all lowercase letters, and some in 
initial-capitalization form. 

I'm sending you a copy of a macro | de- 
veloped that changes the case of the jabels 
to suit a user's preference. When invoked, 
1-2-3 presents a menu with the choices Up- 
per, Lower, and Proper. After making a se- 
lection, it replaces all the labels in the range 
you specify with the form you selected— 
without affecting any values, formulas, or 
functions in the range. 

Robert Allen 

Johnson City, Tennessee 


| $1] £3 This macro certainly automates a 
| time-consuming task. We have 
fine-tuned it to make it even more 
efficient; it’s shown in Figure 3. There are 
a few things worth noting about it. 

Since the statement in cell B6 comes 
before the {For} statement that begins the 
inner loop, COUNTER will contain an 
outer-loop value whenever /-2-3 executes 
this statement. It then moves the cell point- 
er to the top of the appropriate column be- 
fore beginning the series of passes through 
the inner loop. If the order of these state- 
ments is reversed, it won’t work. 

This streamlined macro ‘‘builds’’ an 
@UPPER, @LOWER, or @PROPER 
function around the current cell entry on 
the Edit line. For example, if the current 
cell contains the label ’test and you select 


ES PcMaGAZINE DECEMBER 12, 1989 


CASE CONVERSIONS 


5 ae 
es 


{Manucall CHOICES) 


2 
2 
3 
4 
5 
6 
7 
6 
9 


ee ysrome) ah ha f 
PROPE! - 


¢ 
“feere) Downy 
CHOICES Upper) 


Chenge labels to 
upper-case form 


Lower 
Change labels to 
lowar-case form 


COMPLETE LISTING 


/ cNCRANGE™ {2 )7 {WindowsOff ) {Paneioft} 
{For COUNTER, 1, @COLS (RANGE), 1,L00P1)} 
/endRANGE™ {WindowsOn) {PanelOn) > 


{Goto}RANGE™ {Right COUNTER~1)° 
(Por COUNTER, 2, GROWS (RANGE) 1, LOOF2} 


tr 
{Lf @CELLPOINTER( stypes}<>*1") {Down} {Return} 


Proper 
Changa labels to 


proper form 
{Let ce! pki = apse Mie: heey FORGTION, “PROPER” , 


COUNTER’ 


7's 





Figure 3: This macro converts all of the labels in the range you specify into the form you specify: either 


uppercase, lowercase, or proper. 
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COMPLETE LISTING 


{MenuCall CHOICES} 
/ENCRANGE™ {?)~ 


DQDaIg*vevwnpe 


{For COUNT1, 6, @COLS (RANGE )-1, “bie 
/rndRANGE~ {Windowson}{Paneion} : 


{For COUNT2, @, @ROWB (RANGE) -1,1,LO0P2} 


{Let CURRCELL, @1F (@CELL( “col” ,RANGE)+COUNT1<27,°", @CHAR 
(QIMT( (@CELL( scol “/ RANGE )#COURT 11 )/26)#64)) s@eHAR(OHOD 


(@CELL( "col", RANGE)+COUNT1-1, 361465) seSTRINGIMCRLEL, “row, 


RANGE )+COUNT2, 6) ) 


{If QCELL(" type", @0(+*1*SCURRCELL) )<>*2") (Return) ° 


{Recalc NEXT} 
NEXT 
( ers a 
CHOICES Upper: 
-Chenge lebels to 
uppar-case form 


Lower 
Change labels to 
Ower-casa form 


ERR pial ed the formula ee et ‘TSCURRCELLA*, @*4FUNCTIONG 


, 


Proper ead 
Changa labela to 


a 1 proper form 
‘yuet FUNCTIONS “UPPER") (Let. eat “LOWER"} {Lat FUNCTION, “PROPER") 


SY REE Saka ra 


FUNCTION * 
CURRCELL | 

COUNT) 
> COUNT2 


Sign 
a 





Figure 4: This macro executes faster than the one in Figure 3 because it replaces the labels in the 


range you specify without moving the cell pointer. 


Proper from the custom menu, the Edit 
line will contain the function @PROPER- 
(‘‘test’’) after 1-2-3 executes these state- 
ments. At this point, /-2-3 recalculates the 
function, replacing it with its result (the la- 
bel ’Test), and replaces the entry in the 
current cell (the label ’test) with that result. 

This macro demonstrates a useful tech- 
nique: you can use the same cell as the 
counter for both loops. At first it may ap- 
pear that this would cause problems. Sup- 
pose you selected a two-column by three- 
row range. When /-2-3 began the first pass 
through the outer loop, it would enter the 


value | into COUNTER. However, it 
would replace that value with the values 1, 
2, and 3, respectively, during the three 
subsequent passes through the inner loop. 
After making the third pass through the 
inner loop during the first pass through the 
outer loop, /-2-3 would increase the value 
of COUNTER to 4. Since 4 is greater than 
the number of rows in the range (3), /-2-3 
would end the first pass through the outer 
loop and begin another. Since 4 is also 
greater than the number of columns in the 
range (the ‘‘stop’’ value of the outer loop), 
1-2-3 shouldn’t begin a second pass 
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HL-8e 
Enhanced 
Laser Printer 










aser Printer with 
PostScript Capability 


i EDITORS: 
CHOICE 
i __ 
Novernbey 


Orether HL $E 
Gremer HL-OPS 


PC Magazine felt the only thing better 
than a Brother laser, is a Brother laser. 


Last year, the Brother HL-8 Printer won this award. This year, sophisticated desktop publishing jobs. The HL-8PS is also 
both our HL-8e and our HL-8PS Printers won. So, when we compatible with today’s popular software and any micro- 


say we're the best, and getting better, we're not just spouting computer, including an Apple® Macintosh™, using the 

words, we're talking attitude, and performance. optional AppleTalk” interface. Add PostScript compatibility, 
Brother HL-8e ... the “value-added” laser. The HL-8e 35 fonts and an attractive price, and it’s everything you want 

offers 44 internal fonts and a standard one megabyte of in a printer ... and more. 

memory — with an option of two megabytes more. It also See for yourself why PC Magazine gave us their Editor’s 

offers a host of emulations that include HPGL and HP Choice Award. For your nearest Brother dealer call: 


Series I] compatibility, making the HL-8e ideal for CAD/ —_ Brother International Corp., Somerset, NJ 08875-6714. 
CAM, word processing and desktop publishing applications. 1-800-284-2844, Ext. 4616 
Plus, an impressive list of functions at a touch of our simple Apple and AppleTalk are 
control panel. registered trademarks and 

Brother HL-8PS ... PostScript compatible and very fast. eee tee ine ae of 
In fact, it’s twice as fast as the Apple® Laserwriter IINT™. i ee id 
The HL-8PS packs a full two megabytes of memory ... Beart abe coe ie 
more than twice that of an ordinary laser printer. You can 
add up to four megabytes more to handle even the most See Us At COMDEX Booth #1116 


We're at your side. 
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PCterminal/Z 


SAMSUNG/NOVELL 
PCterminal!286 
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SANMSUNG/NOVELL. 


PCterminal/286 


SANISU! 
386AE FILE SI 


Howto plan your LAN. 


You'll need a pencil. 

That’s to write down the telephone number on the 
next page. Which will connect you with Samsung's 
nationwide network of resellers. And the ‘ 
Samsung/ Novell co-labeled line of LAN ; 
hardware. 

It's pretty much that simple. 

With one call you can plan on substantial 
savings over the big name computers which, 
despite high clock rates and even higher price 


tags, are not really optimized for networking. 
And you can plan on 100 percent compati- 
bility with all versions of Novell's NetWare; 
because Samsung's LAN hardware was co- 
designed by Novell. Just like the label says. 


THE TESTING WENT IN 
BEFORE THE LABEL WENT ON. 


Both the ag, 386AE and PCterminal/ 


C1980 Samsung information Syatere Ame 


86 have 


a. Ine: Novell and NetWare are ingistered trademarta of Nuvell, Inc PC sa register 


been tested exhaustively and certified by Novell for 
compatibility with all popular networking hardware 
and software products. As a matter of fact, Samsung's 
1] 386AE is one of 3 fileservers certified by 
Novell to run NetWare 386. 

For example, engineers at Novell success- 
fully tested the PCterminal/286 LAN Work- 
station in no less than 1200 different network 
configurations... with 50 units running at 
once! That's a claim no other computer manu- 
facturer can make. 


NETWORKING VS. NOTWORKING. 


What's the difference? Take our 386AE 
Fileserver, for instance. It includes Novell's 
Advanced BIOS, and eight expansion slots to accom- 
modate multiple network interface cards and disk 
controllers. Plus an oversize power supply capable 
of Sak dual high capacity hard disks and tape 


tracker 1 bb al Nuairieas Mac tines €urpurati 











SAMSUNG/NOVELL 


G/NOVELL SANISUNG/NOVELL 
6 PCterminal/286 


¥ 


SANMSUNG/NOVELL. 


PCterminal/286 


WIG/NOVELL. 


-RVER 


back-up system. Plus 4 megabytes of main memory So why not begin your network planning today? 

for disk caching. For the name of the Samsung reseller nearest you, 
Then there's Samsung's PCterminal/286 Diskless write: 

Workstation which includes a built-in Ethernet inter- SAMSUNG, 3655 North First Street, San Jose, 

face and Novell's Remote Boot EPROM. CA 95134, or call 1-800-446-0262. 
And not to be overlooked is our 16-bit SE2100 

Ethernet Interface Card which provides up to twice 

the throughput for the price of an 8-bit card. 


THE SAMSUNG COMMITMENT. 


With 4 million monitors and half a million PC 
and LAN computers sold in 1988 alone, it’s clear that 
Samsung has made a serious commitment to the 
marketplace. In all, Samsung offers no less than 
nine different PC and LAN computer models with 
seventeen color and monochrome monitors! And, 
as a 3L-billion dollar international corporation, 


Samsung has the resources to provide continuous 
support for its customers. SAMSU NG 
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OF 
CUSTOMERS—STOCK 
THE ZIFF-DAVIS 
COMPUTER LINE 


You're ploying o winning hond 
when you corry the Ziff-Davis 
line of computer mogozines: PC 
MAGAZINE, PC/COMPUTING, 
COMPUTER SHOPPER, ond 
MACUSER. 


Here’s your chonce to build trof- 
fic. Estoblish your store os a full- 
service center. And best of oll, 
boost soles of your inventory, 
while eorning additionol profits. 


Plus—we moke it easy far you to 
get the moximum profit from our 
ine. You get guaranteed profits 
of up to 40% off the cover price 
of each mogozine. Free in-store 
soles aids. A toll-free HELP line. 
And much, much more! 


So follow the leoder to big 
profits! To stock the magazines 
that move your stock, call 


1-800-435-5003 


Or write: Frank Monziona, 
Direct Sales Manager, Ziff-Davis 
Publishing, One Park Avenue, 

5th Floor, New York, NY 10016. 
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through that loop—but it does. 

It remembers that COUNTER con- 
tained the value | at the beginning of the 
first pass through the outer loop. Conse- 
quently, before /-2-3 determined whether 
or not it should begin another pass through 
the outer loop, it changed the value of 
COUNTER to 2 (1 plus the value of 
COUNTER at the beginning of the previ- 
ous pass through the outer loop), not 5 (1 
plus the value of COUNTER at the end of 
the final pass through the inner loop). 
Since 2 is not greater than 2 (the number of 
columns in the range), /-2-3 made another 
pass through the outer loop. 

The macro shown in Figure 4 executes 


You can use the same 
cell as the counter for 
both the inner and 


outer loops in 1-2-3. 





even more quickly. Instead of moving the 
cell pointer to each cell in a range, one at a 
time (slowing execution—especially for 
large ranges—even though the screen is 
frozen), Figure 4 converts the labels in the 
range you specify without moving the cell 
pointer. 

Similar to Figure 3, this one makes as 
many passes through outer and inner loops 
as there are columns and rows, respective- 
ly, in the range you specify. However, it 
uses a separate counter for each loop: 
COUNT! (B20) for the outer loop and 
COUNTZ2 (B21) for the inner loop. 

At the beginning of each pass through 
the outer loop, /-2-3 enters a new value 
into COUNTI. During the first pass 
through the outer loop, COUNT 1 will con- 
tain the value 0; during the second pass, it 
will contain the value 1; and so forth. Dur- 
ing the first pass through the inner loop 
during each pass through the outer loop, 
COUNT2 will contain the value 0; during 
each second pass through the inner loop, 
COUNT2 will contain the value 1; and so 
forth. 

The first statement in the inner loop 
(cell B8) enters the label form of the ad- 
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dress of one of the cells in the range you 
specified into the cell named CURRCELL 
(B18). During the first pass through the in- 
ner loop during each pass through the outer 
loop, both COUNT] and COUNT2 will 
contain the value 0; consequently, the 
statement in cell B8 will enter the address 
of the upper-left cell of the range into 
CURRCELL. During the second pass 
through the inner loop during the first pass 
through the outer loop, COUNT! will con- 
tain the value 0 and COUNT2 will contain 
the value 1; therefore, the statement in cell 
B8 will enter the address of the second cell 
of the leftmost column of the range into 
CURRCELL. 

During the first pass through the inner 
loop during the second pass through the 
outer loop, COUNT will contain the val- 
ue 1 and COUNT2 will contain the value 
0; consequently, the statement in cell B8 
will enter the address of the topmost cell in 
the second column of the range into 
CURRCELL. During the second pass 
through the inner loop during the second 
pass through the outer loop, both 
COUNT! and COUNT2 will contain the 
value 1; the statement in cell B8 will then 
enter the address of the second cell of the 
second column of the range into CURR- 
CELL; and so forth. 

The second statement in the inner loop 
(cell B9) tests to see if the cell whose ad- 
dress is stored in CURRCELL contains a 
label. If it doesn’t, /-2-3 will begin the 
next pass through the inner loop. If it does, 
1-2-3 will execute the statement in cell 
B10, which commands it to recalculate the 
string formula 


+*{Let "&CURRCELLE*, @*&FUNCTIONG 
* (*&CURRCELL&*) }* 


in cell B11. The result of this formula is a 
{Let} statement that instructs /-2-3 to re- 
place the label in the cell specified by the 
entry in CURRCELL with an all-upper- 
case, all-lowercase, or proper version of 
that label—whichever you specified. 


CONTRIBUTE TO THE CLINIC 

Share your latest spreadsheet discovery 
through Spreadsheet Clinic. We'll pay you 
$50 or more for tips we print, plus an extra 
$25 if you submit your letter on a disk. If 
you do, please include a printed copy. 
Mail contributions to Spreadsheet Clinic, 
PC Magazine, One Park Avenue, New 
York, NY 10016, or upload them to PC 
MagNet (see the ‘By Modem”? sidebar in 
the Utilities column). a 





FREE ABC Monday Night Football Interactive Demo Disk with exclusive bonus plays. 





See specially marked 10 packs of Sony® Floppy Disks. 





“Now that you're in 
the executive suite, Dodds, 
you'll have a company Car, 
an unlimited expense account 
and Sony diskettes.’ 


hen you think about 
it, its only fitting that 
leaders of industry 
insist on the leader 


in magnetic media: Sony. 

Ever since the introduction 
of the first tape recorder in 
Japan, Sony has been perfecting 
high-density magnetic media. 

That’ why today Sony isa 
world leader in audio, video 
and computer magnetic 
storage media. 

We even invented the for- 
mat for the 3.8” disk drive and 
floppy that are rapidly becoming 
the world standard. 


So, naturally, we had quite a 
head start when the others 
finally decided on playing follow 
the leader. 

And the same engineering 
and technology we applied to 





© 1969 Sony Corporation of America. 
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create the finest magnetic media 
for our 3.5” floppies was applied 
to all of our magnetic computer 
media. So our 5.25” floppies are 
remarkably reliable, too. 

Thats why people who abso- 
lutely can't afford to lose their data 
insist on Sony. 

But for those at the top, insist- 
ing on Sony disks isn't just a sign 
of high standards, its also a sign 
that you've arrived. 


SONTY. 
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~ More good news: Hundreds of great Windows applications are available right now, as you read. 
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Old sayings may cost 
Future Fortune 
Nhasbeenroughly 68 years 
‘since PFC last created new for- 
Tunes But tn light of the new 
Jogo and the whole new look 
broughtto the company inthe 


replace the old fortunes. Presi- 
dent Jim Dearing explained, 
“As-we exit the 1980's, people 
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old lines, it's time to change". 
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applications on 


We'd like 


everyone who's 


S 
-time basis 


‘Oo please stop. 


The trouble with using Windows™ applications 
every once ina while, is that youre only amazingly pro- 
ductive every once in a while. 

This has got to stop. Which is why 
theres the Microsoft” Windows envi- 
ronment—the first and only graphical 
environment to let you work with 
multiple Windows or DOS applica- 
tions without ever closing a single 
file, or ae a single program. é 

‘ou may never see your 
C prompt again. Just give Microsoft Windows a 40-hour 
work week and you'll be pointing, clicking, cutting, 
pasting and flying through your work with the greatest 
of ease. Cut from a spreadsheet and paste onto a word 
processing document—without scissors and a copy 
machine. Exchange information, link files and programs, 
then watch your data get updated automatically, or if 
you prefer, at your command. 

Call us at (800) 541-1261, Dept. J88 for more facts 
about how Windows can open up doors, and for our free 
Windows Shopping Catalog. 

And see how the only way to get the most out of 
your Windows, is to look into ours. 





Making it all make sense 
Customers inside the 50 United States, call (800) 541-1261, Dept, J88. In Canada, call (416) 673-9811, Outside the 


US. and Canada, call (206) 882-8661. © 1989 Microsoft ts reserved, and the Microsoft 
logo are registered trademarks and Making if ail make sense and Windows are trademarks of Microsoft Corporation. 
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The World’s Finest PCI Tiustration : Package 


COREL DRAW has rapidiy received acciaim as 
the most exciting graphics package in the industry - 
with ease of use, versatility and speed that exceeds 
even Macintosh programs! 


Now, version 1.1 rockets even further ahead with 
unprecedented value and capability. We bundie in 
a phenomenal amount of free typefaces and clipart 
images that would normaliy cost thousands of doi- 
jars. Furthermore, our new type converter incor- 
porates thousands of additional fonts. Virtually 
uniimited ciipart is aiso avaiiabie with over 10,000 
images supported from 12 ieading clipart vendors. 


Corei DRAW 1.1 is shipping NOW for $595 and 
you can upgrade your 1.0 version for $99. Call us 
for direct orders or. deaier information. 


Corei DRAW! 1.1 $595 
1.1 Upgrade $99 
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CREATE A TEXT DISPLAY 
PROGRAM 

TEXTCOM.BAT (Figure 1) is a small no- 
hassle utility that creates compact text dis- 
play programs. These display programs 
can be used as reminders or help screens. 
The output files are standalone executable 
.COM files and can be edited with standard 
text editors. 

Use EDLIN to enter the three-line 
TEXTCOM.BAT. The crucial first line con- 
sists of 35 characters that must be entered 
carefully. The ASCII codes for the charac- 
ters between ECHO and >TEMP.TXT are 
as follows: 


190, 23, 1, 172, 138, 208, 246, 
208, 52, 229, 116, 7, 180, 2, 
205, 33, 235, 241, 144, 205, 32 


To enter each character, hold down the 
Alt key, type the number on the numeric 
keypad, then release the Alt key. Note that 
the character generated by the last num- 
ber, 32, is a space—don't accidentally de- 
lete it. Do not type the commas or spaces. 
Enter the second and third lines normally. 

Now you can convert any text file to a 
.COM file by typing 


TEXTCOM infile outfile 


where infile includes the complete path and 
name of the text file and outfile includes the 
path and name of the executable file but 
without the .COM extension. The input file 
should be a standard text file terminated by 


TEXTCOM.BAT COMPLETE LISTING 


echo /toket+t4otje=16t£= >temp.txt 
copy temp.txt /B + %1 /A %2.COM 


DEL TEMP. TXT 
D : 


Figure 1: The bizarre characters in the first line 
of this batch file are actually a tiny program that 
makes any text file an executable file. 







@ CREATE A TEXT 
DISPLAY PROGRAM: 
Here Is a unique batch file 
that will produce a .COM 
program using only 
ECHO and COPY. 


@ PATH MAGIC REVISITED: 
Get full control of your 
PATH, with a case- 
changing batch file as 
abonus. 


@ EASE THE TRANSITION 
FROM MS- TO PC-DOS: 
You don't have to 
reformat your hard disk 
when you upgrade. 


@ CREATING AN INVALID 
FILENAME: The DOS 
RENAME command can 
create files that aren't 
accessible by DOS itsetf. 





a Ctrl-Z (°Z). It may contain non-ASCII 
characters. 

You can also convert keyboard entries 
into executable display files. At the DOS 


prompt, type 


TEXTCOM CON outfile 


Now enter your text, and then press “Zand 
Enter. 

You can modify the executable output 
files and TEXTCOM.BAT as long as you 
don't tamper with the first line. However, 
since not alt word processors handle non- 
ASCII characters properly, experiment a bit 
with yours on TEXTCOM.BAT and output 
files. 

Figure 2 is the disassembly of the stub 
program that TEXTCOM attaches to the 
front end of the text file. It is a bare-bones 
program; with a little careful programming, 
you can add features available in 





BROWSE-type utilities. The trick Is to avoid 
characters that cannot be edited, such as 
"'V, °G, °Z, and linefeed. 

Tapan A. Desai 

Calcutta, India 


Every file is just a collection of 

bytes. A text file contains only 

bytes that represent ASCII charac- 
ters, plus a few control characters. The 
control characters have special mean- 
ings—character 8 (“H) is a backspace, 10 
(‘J) is a linefeed, 13 (“M) is a carriage re- 
turn, and 26 ( “Z) means end-of-file. These 
bytes are as likely as any other to appear in 
a program file, which is why you get odd 
results when you TYPE a .COM or .EXE 
file. 

However, with careful programming 
it’s possible to avoid any bytes that repre- 
sent control characters. That’s what 
TEXTCOM.BAT does. For example, it 
needs to test whether the current character 
is a “Z end-of-file marker. But TEXT- 
COM can’t make the comparison directly, 
because doing so would insert a “Z into the 
file. So it inverts the character with NOT 
and compares the result with the inversion 
of “Z. 

Once you've created a .COM file with 
TEXTCOM.BAT, you may be able to edit 
it in your favorite program editor. The two 
requirements are that the editor not change 


TEXTCOM.LST COMPLETE'LISTING 


¥xXxx:0183 BEI781 
¥Xxx:0183 AC 
xxxx28104 BADS 
xxxx:0186 FEOP 
*xXx1010B 34E5 
XXKXIG1BA 7407 
XXXxX2@18C B482 
XXxx?2818E COZ1 
xxxx:0110 

¥xxx 28112 
xxxx70113 


$1,0117 


Figure 2: Disassembling the first line of 
TEXTCOM.BAT with DEBUG produces this 
program stub. 
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the program bytes in the first line and that it 
end files with a °Z. If your editor meets 
these requirements, it should work. 


PATH MAGIC REVISITED 

PC Magazine has printed several items 
about changing the PATH environment 
variable, but | think that the best is Path 
Magic (User-to-User, February 29, 1988). 
The CHPATH.BAT utility gives you full con- 
trol of your PATH with a few keystrokes. 

When | upgraded to DOS 3.3, | modified 
this utility so that | could use it with the AP- 
PEND environment variable as well as the 
PATH. | also corrected the drawback of the 
old version noted at the end of the article 
(when you wanted to delete subdirectories, 
you had to type them in uppercase, exactly 
as they appeared in the PATH). 

You'll need five batch files (one more 
than the old version) to use this utility. They 
are the main batch file CHG.BAT (Figure 
3), the assistants CHG_SET1.BAT, 
CHG_SET2.BAT, and CHG_SET3.BAT 
(Figure 4), and UPCASE.BAT (Figure 5), 
which sets an environment variable to the 
uppercase value of a string. Now if you 
want to remove the CADATA subdirectory 
from your PATH, it doesn't matter if you 
type CHG path c:\DAta -i at the DOS 
prompt. 

Note that the switches used by the old 

version are left unchanged. They are 
w -itoremove the directory; 
gw -bto add the directory at the beginning; 
m -etoadd the directory at the end; 
m -db to delete the directory or directories 
from the beginning until the given directory; 
@ -de to delete the directories starting from 
the given directory until the end. 

To use CHG.BAT, follow this syntax: 


{de)[pathJchq {path] append) 


directory {-b | -e | -i | -db | - 
de) 


For example, if your old path is 
APPEND=C;\;.\DATA;D:\RESULTS; 
issuing the command 
CHG append .\data -I 
will give you the new path 
APPEND#=C:\;D:\RESULTS; 
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CHG.BAT 


@ECHO OFF 


REM CHG.BAT @ naw veraion of PC MAGAZIHE’s 


REM CHPATH Utility (in Vol.7 Num. 4) 
IF ¢%3==f GOTO ERROR 

CALL UPCASE V@ 41 

IF 14V@t==1PATH SET VS=%PATHY 

IF !4v@%*2!APPEND SET VS=4APPEHDt 
IF 1!4VSt==! GOTO ERROR 

Av@a > L_8Vv@t.BAT 

CALL UPCASE M 12 

CALL UPCASE P 43 

IF 14Pt="1-DB CHG SET1 %8vS$t 

IF 14P%*=1-DE CHG SET2 tvS4 

IF 14Pt==1!-I CHG SET3 4v$t 

IF t&pt==1-B A«v@T=tmt; tvss 

IF 10PS==1-E AvGt=AvStemt; 


COMPLETE LISTING 


PC 


REM IF you don’t end your path with a semicolon, change 


REM the line above to “IF 1tpt==1-E 
aver 

SET M= 

SET P= 

SET VS$= 

GOTO END 

2 ERROR 

ECHO Proper syntax is: 


AVOL=AVSE; SHO" 


ECHO 40 {PATH | APPEHD} DIRECTORY {-B | -E | -I | -DB | -DE } 
:EHD 


SET V@= 





Figure 3: This batch file lets you manipulate the PATH or APPEND environment variables. 


CHG.BAT creates L_PATH.BAT or 
L_APPEND.BAT for storing previous set- 
tings so that they can be reset without any 
problem at all. You should note, however, 
that this version of the utility can be used 
with DOS 3.3 or later only. 

This is a very simple and powerful utility, 
useful for everyone who wants to modify 
these environment variables. | hope you'll 
find it interesting. 

Hajiconstantinou G. Costas 

Alexandroupolis, Greece 


UF To use this set of batch files with 
APPEND, you have to load AP- 
iis PEND in a specific way. The very 
first time you call APPEND, follow it with 
the /E command line parameter. This puts 
the APPEND path into the environment, 
where you are then able to view and ma- 
nipulate it. Note that when you use the /E 
parameter, you won't be able to put any di- 
rectories on the command line the first 
time you call APPEND. 

When used for your PATH, CHG.BAT 
assumes you end your path with a semico- 
lon. A final semicolon isn't necessary and 
may cause DOS to take a fraction longer 
when searching your path. If you don’t end 
your path with a semicolon, change the 
15th line as explained in the REM state- 
ments that follow it. 

As usual, don’t use APPEND unless 
you must. You can get unpredictable re- 


sults from commonplace program activi- 


| CHG.BAT's ASSISTANTS 


“@ECHO OFF 

REH CHG_SET1.8AT 

CALL CNG SET2 09; 28; %7;%6;95;%4; 
43;32;%1; 


@ECHO OFF 

REM CNG SET2.BAT 

SET V$= 

3s LOOP 

IF 1tPt==1-D05 SET V$=4t1;4V51 

IF [tPt="=I-DE SET VS=8VS%44; 

SHIFT 

IF NOT 1%1==1 IF HOT 141==14M% 
GOTO LOOP 

AVE L=AVSE 

SET M= 

SET P+ 


@ECHO OFF 
REH CHG _SET3.BAT 


IF HOT Q1i==tH4! SET VS*tv$tt1; 


SHIFT 

IF HOT %11==1 GOTO LOOP 
AVGL=4VSE 

SET M= 

SET P= 

SET V$= 

vet 

SET V@= 





Figure 4: CHG_SET1.BAT is used by 

CHG. BAT to reverse the parameters to 
CHG_SET2.BAT, which deletes directories up 
toa given directory. CHG_SET3.BAT removes 
anindividual directory. 
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ACMA 286/12 
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= Intel 80286-12 CPL running at 
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on system board (100ns) 
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imerteaved arrangement 
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s eZ 
ACCESS™ 
MicroSystems 
3-Year Limited Warranty 
30-Day Money-Back 
Guarantee 


ACCESS 386 SERIES 
40MB System 
With Monitors 


1MB RAM .40MB (28ms) HD.1.2MB 
FD. Zero Wait State. 8 Slot Motherboard 
12" MonoMonitor * SHH DBeys ¢ 102AT 
Style Keyboard ¢ Dual Controller 
© 220 Watt Power Supply 
© 3 Yaar Limited Warrenty 


386/16MHz......... $2299. 
386/20MHz......... $2599. 
- $3499. 


386/25RAM Cache. . 


ACCESS 286 SERIES 
40MB System 
With Monitors 


S12KRAM ¢ 40MB (28ms)HD © 1.2MB 
FD © Zero Wert Stete ¢ 8 Slot Motherboard 
¢ 12" MonoMonitor SHH Bays ° 102AT 
Style Keyboard ¢ Duel Controller 
© 220 Wetts Power Suppty 
© Six 16-bit & Two 8-bit expansion siots 
© 3 Yaar Limited Warranty 


286/12MHz......... $1499. 
286/20MHz (1MB)... .$1999. 


Complete Mono System 


© Intel 8088-1 Switchable from 
4.77 to tOMHz ¢ §t2K RAM 
Expandable to 640K « 360K 
Floppy Drive ¢ Dual Floppy 
Controller « 150 Watt Power 

ou © Monochrome Monitor 
eriel/T Peraltal/t Game 

Port & ces © 101 "AT" Style 


* FREE 1 Moar W Werrenty 
Complete Systems 
With Color Monitors 


| CGA Color system $ 869, 
EGA Color System $1039. 


CGA w/20MB $1139. 


LAPTOPS 
Toehiba 


T-1000 80c88 CPU 3¥2''Floppy$639. 


T-1200 Dual Floppy/Backit 1499, 
T-1200 20MB/Backiit . 2199, 
T-1600 80c286/12MHz 20MB 3499. 
T-3200 286/12MHz 40MB 3599, 
T-5100 386/18MHz 40MB . 4599. 
Zanith 
MiniSport 1MB tw. Cail. 
SuperSport Model 2 1599. 
SuperSport Model 20 2325. 
AST Bravo Model 5 f 889. 
AST Premium Model 80 . 1499. 
AST Premium Model 140X.. 1999. 


AST Premium Model 340C 3599. 
AST Premium 386/25 Model 53899. 
COMPAQ 286 Model 1 640K 1750. 
. 2699. 
2599. 
COMPAQ 386/20E Model 1 3999. 
COMPAQ LapTop SLT 286/404699. 
IBM PS/2 Model 30/288 20/MB1979. 
(BM PS/2 Model 50Z 30MB 2599. 
18M PS/2 Model 55SX 30MB 3099. 
6099. 
6498. 


COMPAQ 286e Model 1. 
COMPAQ 386S Model 7. 


18M Portable 70 60MB 
1BM Portable 70 120MB 


Novell Network System* 
80386 Four User 
20MHz 40MB File Sarver 2MB RAM, 
3-10MHz 512K Worksietions, 
Arcnet Platform, Novell ELS-1 
insteliad, Tested and Reedy to Tum 
ON! 


$6899 
*Cail our Fectory Tre:ined Novell 
Saies end Support Steff to help 
configure your Networking 
system. 
Penpherels & Softwere 
Novell ELS Level-! 
Novell Adv, Netwere 286 
Orchid PCNet Adapter 
T.Conred 16-Bit Adepter 
Tiere 8-bit Adapter 
Tiere 8-Port Active Hub 
Tops for PC V2.1 
Tops tnBox for PC 
SMC Twistad Pair Adepter 
Western Digitat Ethercard+ 








PRINTERS 
Epaon 
LX 810 Spin 180/32cps 189. 
FX-850 9.pin 264/54cps 349, 
FX-1050 9-pin 264/54cps Call. 
10-510 24-pin 180/60cps 339. 
40-850 24-pin 264/88cps Cail. 
40-1050 24-pin 246/88cps Cail. 
4Q-2550 24-pin 400/133cps 979. 
Panasonic 

KX-P1180 9-pin 192cps 199. 
KX-P1191 9-pin 280cps 239. 
KX-P1124 24-pin 192/63cps 299. 
KX-P1524 24-pin 240/80cps 549. 
KX-P1595 200cps Wide Carriage439. 
KX-P4450 Laser Printer 1499, 
EPSON 

LQ-950 

24-Pin $499. 

Okidata 

ML-172 180/30cps 9-pin 219. 
ML-182 Turbo 220/38cps 239. 


ML-320/321 300cps 9-pin 349./485. 
ML-390/391 270cps 24-wire489./665. 
1049./1149. 


ML-393/393 Color 
NEC 


P2200 170/5$cps 24-pin 349, 
P5200/P5300 265cps 24-pin530. /699. 
POGOXL 400/330cps 24-pin 1199. 
L890 Siientwnter 3199. 
Hewlett Packerd 
DeskJet Plus . 709. 
LaserJet UP... . 1049, 
LeserJet if 1739. 
Diconix 
150 PLUS 150/50cps 339. 
300 WP 310/73cps 489. 
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MONITORS 
Magnavox 
12" Amber TTL Monochrome 89. 
14" VGA Flat Monochrome .. 149. 
14" RGB/Composite (640x220) 249. 
14” VGA Color Display. . 349. 
14" VGA Color Deluxe . . 419. 





SEIKO 

CM1430 

14" VGA 

$499 

Mitsubiahi 
1410 13" EGA (640x350)... 369. 
Diemond Scan (800x600).... 499. 
NEC 
MultiSync 2A (800x600)... .. 519. 
MultiSync 3D (1024x768)... 649. 
MulitSync 4D 18" VGA 1299. 
MuitiSync 5D 20" VGA 2299. 
Proxima 
Data Display 400 w/PC Partner 1049. 
Data Display MuitiMode VGA . . 1599. 
Selko 
CM-1440 VGA 14" Displey. . 629. 
1390 13" RGB (640x460).. 439. 
1490 14" FIM Monitor. . 629. 
Terminala 

ACCESS 10MHz Workstation 539. 
WYSE 30 Amber or Green 329. 
WYSE 50 Amber or Green. 385. 
WYSE 60 Amber or Green 339. 
WYSE &5 Amber or Green 419. 
WYSE 150 Amber or Green.. 329. 
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© DEFECTIVE SOFTWARE REPLACED IMMEDIATELY DEFECTIVE HARDWARE REPLACED OR REPAIRED AT OUR DISCRETION 





VIDEO BOARDS 


ACCESS Mono/Color 59. 


ACCESS EGA/480. 
ACCESS VGA/256 


ATI EGA Wonder 600 230. 
Everex Micro Enhancer EGA 

Everex View Point VGA 259. 
Headland Video 7 VGA 209, 


Headland Video 7 FastWrite VGA319. 
Headland Video 7 V-RAM VGA. . 389. 


Orchid Designer VGA 800 179. 
Orchid ProDesigner VGA 279. 
Orchid ProDesigner VGA 512K 369. 
Paradise AutoSwitch 480 EGA 189. 
Paradisa VGA + 16-Bit 309. 
Paradise Professional F 489. 
Renaissance GRX RVGA | 179. 
Renaissance GAX RVGA Il 239. 
PLOTTERS/SCANNERS 
CALCOMP 23180 Digitizer 849, 
CHINON DS-3000 Scanner . 569. 


COMPLETE PC Handscanner 


HOUSTON PC-695A Piotter 659. 
HOUSTON DMP-61 Plotter 3299. 
HOUSTON DMP-41, 42, 52 Call. 


H.P. ScanJet + intarface 
LOGITECH Scanman 
MICROTEK MSF 300G 


159. 
DEST 2020 Scanner Package 1888. 
FUJITSU FPG-310 Color Plotter 799. 


1455. 
199. 
1795. 















DISK DRIVES/BACKUP 


ARCHIVE/KL 5540 40MB 
IOMEGA 44MB 5%". 

MICROPOLIS 1355 159MB 23ms1349. 
MINISCRIBE 3650 40MB KIT. 377. 
MINISCRIBE 3675 60MB KIT . 430. 
MITSUBISHI 720K 3%" HH 86. 
MITSUBISHI 1.2MB 5%" HH = 93. 
MITSUBISHI 1.44MB 342" HH 103. 


MOUNTAIN 40MB internal 399. 
MOUNTAIN 40MB External 489. 
PLUS DEVELOP Passport 20 489. 


PLUS DEVELOP Passport 40 599. 
PLUS DEVELOP HardCard 20 545. 
PLUS DEVELOP HardCard 40 649. 
SEAGATE ST-225 20MB-KIT 259. 
SEAGATE ST-238 30MB-KIT 279. 
SEAGATE ST-251-1 40M8-28ms359. 
SEAGATE ST-4096 80MB-28ms625. 


SYSGEN Bridge File Floppy 2385. 
MODEMS 

ACCESS 1200 External 79. 

ACCESS 2400 internal 99. 


ACCESS 2400 External 128. 
ANCHOR 2400 Saud External 189. 
HAYES 1200 External 289. 
HAYES 2400 External 369. 
PRACTICAL 2400 Stand Alone 185. 
US ROBOTICS HST 9600 625. 


COPROCESSORS/CHIPS 


MICROTEK MSF 2000 Flatbed 1399. jNTEL 5067, noe 
PANASONIC RS 505 Flatbed 999. ree 90877 es 
PANASONIC RS 506 Flatbed 1289. he 
INTEL 80287 149. 
ROLANO DXY 1100, 1200. Call, ITEY ur g Ms 
SUMMASKETCH+ 12x12 339. : 
SUMMASKETCH+ 12x18 agg, 'NTEL 80287-10 svom22) 
- INTEL 80987-18, 20,25 Call. 
in a a -” me 

é 4 ] 4 ! 4 
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P.O. BOX 386, MONTOURSVILLE, PA 17754 HOURS: MONDAY-FRIDAY 8:00 a.m. - 9:00 p.m. SATURDAY 9:00 a.m. - 5:00 p.m. 
CIRCLE 535 ON READER SERVICE CARD 





SERVICE — PRICE AND MORE. 










MULTIFUNCTION CARDS 


ACCESS Multi /O XT or AT. 65. 


AST &PAK+ 64 RAM 139. 
AST RAMPAGE + 286 w/512K 399. 
INTEL AboveBoard+ 286 w/S12K420. 
INTEL inBoard 386/PC w/IMB 599. 
ORCHID TinyTurbo 286 229. 


ORCHIO TinyTurbo Xtra 289, 
FACSIMILE 
BROTHER FX-150. 949. 
MURATA M1200 649. 
PANAFAX UF-140 899. 
PANAFAX UF-250 . 1449, 
PANAFAX UF-620 2599. 
SHARP FO-220 . 849. 
SHARP FO-330 . 1799. 
MICE 
Logitech 
Hi-Res BUS w/Software 79. 
C-9 Hi-Res Serial w/Software 89. 
Clear Mouse Serial. . 95. 
Microsoft 
MOUSE w/Paint & Menus 119. 
MOUSE w/Easy CAD 129. 


MOUSE w/Windows & Paint 


9 Reasons To Gat 
7h 


1, RED CARPET SERVICE You get the best 


semice every tme—ell the time 


2. WAREHOUSE PRICING You get low 


warehouse-to-you paces averyasy. 


149. 






SOFTWARE 


ADOBE illustrator w/Windows. 428. 
ALDUS Pagemaker 3.0 479, 
ASHTON-TATE d-Base IV .. 453. 
ASHTON-TATE MultiMate Adv. it 289. 
BORLANO Turbo C w/Debugger 99. 
BORLAND Turbo Pascal 99. 
BORLAND Quatiro 159. 
BRODERBUND Where USA . 29. 
BRODERBUND Where World. 25. 
BROOERBUNO Print Shop 37. 
BRODEARBUND Bank Street Writer 47. 
CENTRAL POINT PCTools Deluxe 79. 


OAC Easy Accounting . 59 
5th GENERATION Fastback+ 99. 
FUNK Always 85. 
FUNK Sideways 42. 
LOTUS 1-2-3...... aerate erates 299. 
LOTUS Symphony 445. 


MECA Managing Your Money 119. 
MICROCOM Carbon Copy Plus114. 
MICROPRO Pro 5.5 219. 
MICROSOFT Fiight Simulator 35. 
MICROSOFT Word 5.0 Call. 
MICROSOFT Excell 2.7. . 249. 
MICROSOFT Windows 266. . 68. 
PEACHTREE Business Acct. l 162. 
PETER NORTON Adv. Utilities 77. 
PFS: tat Choice |. 98. 
PFS: Professional Write 139, 
PFS: Harvard Graphics 269. 
WORDPERFECT 5.0 225. 
WORDPERFECT Network 5.0 339. 
XEROX Venture Publisher 485. 


NETWORK CLUB ADVANTAGE. 





3. PERSONAL CREDIT CARD FROM PC NETWORK The 
atternetive to your current Visa or Mastercard 


4. COMPUTER HARDWARE EXCHANGE Self used computer hardware—buy and 


upgrade 


5 ONLINE BULLETIN BOARD download “freeware” and “shareware” and other 
Puble Doman Software Cal (717) 327-1945 (300, 1200, 2400 Baud) 
6 LEASING PLANS FOR BUSINESSES. Availabie to terested members 


7, DOW JONES INFORMATION SERVICE $50 Vaive - FREE. Great for 
businessmen 


8 NO MINIMUM PURCHASE-EVER! Members have no pre-set purchase 


requirements 


9 FREE TECHNICAL SUPPORT Before and after the sale Wa're there when you 
TAKE ADVANTAGE. CALL NOW, 1-800-621-7283. 


need ust 





* CORPORATE OFFICE: 
(717) 327-9575 
© FAX (717) 327-1217 
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‘Todays DisplayWrite. 
Word processing that works for you 
on many different levels. 










The word processing 
standard, company-wide. 


And worldwide. 1BM DisplayWrite® 
word processing can handle any job, at any level, from 
one end of your company to the other, 

Which is why DisplayWrite is a standard from one 
end of the Fortune 1000 to the other. For everything 
from basic text editing to text-and-graphics design. 


For DOS, DisplayWrite writes a 


whole new chapter. For DOS users, 
DisplayWrite 4 Version 2™ now has convenient pulldown 
menus, and easily handles multicolumn text. 

It works with more than 60 printers, IBM and 
non-1BM alike. There's even a free user sup- 
port hotline. The powerful spell-checker uses 
multiple dictionaries in one pass, a timesaving 
DisplayWrite exclusive. There are optional dic- 
tionaries for legal/medical terms and 17 foreign 
languages. DisplayWrite also works with IBM 
mainframe hosts and LAN environments, in- 
cluding the new IBM OfficeVision/2 LAN series. 
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DisplayWrite and the power 


of OS/2. For 08/2" users, DisplayWrite 
5/2 has all the features above, and more. You 
can multitask, to work on multiple documents 


a 
e 


ae 
“a 
x 


NS 







Seretee ews, simultaneously. Choose easy menus or speedy 
mymesteyate t fast-path commands. Consult online help 

Narco bonnes : : 

Sartee ts screens anytime. And the optional Composer™ 


NINN 


Extension adds sophisticated graphics and 
yee page layout features. 


To get on the DisplayWrite stan- 
dard (or discover how most current 
DisplayWrite users can upgrade for 
under $100), call your IBM Author- 
ized Dealer, IBM marketing repre- 
sentative or 1 800 IBM-2468, 
ext. 126. 

Let today’s DisplayWrite take your 
written communications to the high- 
est level yet. 
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User-to-User 


COMPLETE LISTING 


@ECHO OFF 

REM Syntax: UPCASE (VarName} 
{string} 

IF tli=**«t GOTO END 


UPCASE.BAT 


SET TS=tPATHE 
PATH=82 

SET t1=4PATHE 
PATH#tT$t 

SET T$= 

sEND 


Figure 5: This batch file sets an environment 
variable to the uppercase of a string. 


ties when APPEND is active. For exam- 
ple, suppose your program reads and 
closes a file, processes any changes you’ ve 
made, and writes the file back to disk. And 
suppose the file isn’t in the current directo- 
ty but is on the APPEND path. When your 
program opens the file, it seems to find it in 
the current directory. Thus it will write the 
file in the current directory rather than in 
the directory it came from. 

The UPCASE batch file in Figure 5 
may be handy in other circumstances. It 
uses the fact that DOS converts the PATH 
string into all capital letters. Of course, 
you have to have enough free environment 
space to hold a copy of the PATH while 
UPCASE is using it. 


EASE THE TRANSITION FROM MS- 
TO PC-DOS 

As we move into the ege of connectivity, 
transitions often cause unforeseen prob- 
lems. We had over 300 AT clones running e 
variety of MS-DOS versions, 2.0 through 
3.3. Unfortunately, PC-to-mainframe soft- 
ware connectivity is en IBM world—you can 
use only IBM PC-DOS 3.3 or later. 

When we tried to upgrade using the 
DOS SYS C: commend, we ran into the fe- 
millar message: "No room on destination 
disk.” The thought of having to back up, re- 
format, and restore data on more then 300 
hard disks was not pleasant by any means. 
After many calls to DOS experts and manu- 
facturers' hotlines, | began experimenting 
on my own and came up with the following 
procedure. 

The first step is to use your current 
brand of DOS to upgrade to 3.3. To do this, 
issue the SYS C: command from the most 
current MS-DOS 3.3 master disk. 

Next, rename the two hidden system 
files (1O.SYS and MSDOS.SYS) to their 
IBM equivalents (IBMBIO.COM and IBM- 
DOS.COM). Then copy COMMAND.COM 





from the IBM PC-DOS 3.3 disk over your 
system's old COMMAND.COM file. Now 
you are ready to boot the system from the 
IBM PC-DOS3.3 disk andissue the SYS C: 
command. At this point, the system files 
transfer easily. 

Finelly, delete the old MS-DOS pro- 
grams and replece them with IBM PC-DOS 
3.3 files. 

Once leamed, It's a pretty simple pro- 
cess. It takes only e few minutes on each 
system, compered with hours using the 
other method. 

J. Allan Zehner 

Mitweukee, Wisconsin 


Pe It’s not quite as easy as this. The 
step that may cause trouble is re- 
EESMIG naming the hidden system files. 
To do anything to these files, you have to 
make them nonhidden and nonsystem. PC 
Magazine’s ATTR.COM will do the job, 
as will many public-domain utilities. The 


Unfortunately, 


PC-to-mainframe 
software connectivity 
is an IBM world. 





sequence of commands might be 


ATTR -S-H I0.SYS 

REN IO.SYS IBMBIO.COM 
ATTR -S~H MSDOS.SYS 

REN MSDOS.SYS IBMDOS.COM 
ATTR +S+H IBM?7?7.COM 


Now you're ready to use the SYS com- 
mand to transfer PC-DOS onto your sys- 
tem. Note that you may be able to skip the 
step of updating your MS-DOS to 3.3 be- 
fore switching to PC-DOS. 

The earliest versions of DOS absolutely 
insisted that the two hidden system files re- 
side in a particular location on the disk. To 
go from DOS 1.0 to DOS 2.0 required a 
backup-reformat-restore sequence. Later 
versions required the hidden system files 
only to begin in a fixed location. Starting 
with DOS 2.0, SYS was enough to install a 
new DOS version. However, many people 
reformatted when upgrading to DOS 3.x, 
to take advantage of the smailer cluster 
size available on hard disks. 


CREATING AN INVALID FILENAME 
There Is e bug or at least an Inconsistency 
in DOS 3.2 and 3.3 (I haven't checked earli- 
er versions). If you issue the command 


RENAME *.* *.7Q7 


where Q is any valid character not equal to 
e space, all files without extensions get e 
new name of the type filename. Q. That is, 
the first character of the extension will be a 
space. This is a valid DOS filename, be- 
cause the space Is e valid character. 

On the other hand, the space character 
is used as a separator in DOS commands 
so you can do nothing with these files. For 
example, you cannot rename, delete, or 
type them. At this point one could ask what 
is wrong with DOS. At the very least it's in- 
consistent thet you can use e valid DOS 
command to create filenames that can't be 
recognized by other DOS commands. 

Fortunately, you can rename each of 
the *.Q files by issuing the command 


RENAME *.7Q7 *.XXX 


Otherwise you could end up with e disk lit- 
tered with inaccessible files. 

Marek Kupiszewski 

Warsaw, Poland 


Some programs use filenames or 

even directory names with embed- 

ded spaces to provide a small mea- 
sure of security against user error. If a di- 
rectory is named MY STUFF, the average 
user won’t be able to get into it. And if the 
directory name is a series of spaces and 
ASCII character 255 (which prints as a 
space) it’ll be still more difficult. 

Even in DOS 2.0, you can create a file- 
name with embedded spaces. Likely as 
not, you'll do it by accident, and then have 
a tough time figuring out how to do some- 
thing with the file. Such filenames may be 
handy for compiled programs, but it’s too 
bad it’s so easy to create them using DOS 
itself. 


SHARE YOUR SECRETS 

Reveal your latest DOS and systems dis- 
coveries through User-to-User. We'll pay 
$50 or more for any submissions we print, 
plus an extra $25 if you send your letter on 
a disk. If you do, please include a printed 
copy. Mail contributions to User-to-User, 
PC Magazine, One Park Avenue, New 
York, NY 10016, or upload them to PC 
MagNet (see the ‘“‘By Modem”’ sidebar in 
the Utilities column). t 
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Disk 
management 
enters a 


golden age. 


Discover XTreePro Gold. 
The most comprehensive file 
manager ever. 


u like the award-winning features 
CEG nee Sele nese 


"SCTieehto Gold goes beyond disk man- 
agement to provide a complete hard disk user 
environment, i StneR dozens of powerful new features 

sate ever before. And a streamlined 
DOS interface that eliminates cumbersome com- 
mands and automates repetitive operations. 

With X TieePro Gold it’s simple to view, 
extract, transfer and encrypt archived files. Search 
multiple files by contents. Execute applications and 
pon serpy Copy or move a block of text 
from one file to another. Even view the contents 
of files created by most word 
ieee 

And XTreePro Gold was designed with 
the newest generation systems in mind, providing 
EGA/VGA aces and ie mouse support. 

novice or guru, 
you'll soon Mind XT XIkePe Gold an indispensable 
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Edited by 
Craig L. Stark 


A CREATIVE USE OF AN ERROR 
MESSAGE 

An idea that has proven valuable for me is 
to make all form letters and boilerplate cor- 
respondence files read-only after having 
tweaked them to just the way | want them. 
Doing this saves me from the heartache of 
tuining a blank form by accidentally saving 
a filled-in letter in its place. (It's easy to 
do—just be in a hurry and type a Y at the 
wrong time.) One way to make a file read- 
only is to use the Go to DOS command, as 
shown in Figure 1. 

After using this command, attempting to 
Store a document with the same name as a 
read-only file will generate a “File creation 
error” code and a prompt for a new file- 
name. If you decide to change the form let- 
ter, you will need to change the file status to 
read/write before attempting to save the 
modified version of the form. To do this, go 
through the same sequence as in Figure 1, 
but type —R instead of +R. Then save the 
updated version and reset the read-only at- 
tribute. 

A"File creation error” code is also gen- 
erated when you reach the DOS limit of 112 
files on a floppy. And you can hit this limit 
well before you use all the disk space. If you 
use WordPerfect, for instance, and it's set 
to save the last version of an updated file 
with a .BK! extension, the proliferation of 
backup files can bring you to the 112-file 
limit in no time at all. 

If you save an updated version of afile to 
a floppy and you receive the “File creation 
error” message, enter 


hisrtaie frit »,Cancel the Save “: 
Rhaate command --— > 
<Ctri-F1>1 Go to Dos 
DEL A:*.BKt Delete ell 


files on Drive 
Awith 3 .BK! 
extension 

| EXTT<CR>” Return to” 


WordPerfect 


while the error message is still displayed. 
This deletes all backup files on the disk. Or, 


Power User 


@ ACREATIVE USE OF AN 
ERROR MESSAGE: Here 
are two ways you can put 
the “File creation error” 
to work for you. 


@ FINDING THE RIGHT 
WINDOW IN WORD: 
Automatically 
locate the right 
window in Word 4.0 
when more than one 
is open. 


& AVOID ANNOYING 
COPYRIGHTS: Here's 
how you can suppress 
the copyright screens in 
GBASE Ill Plus and IV. 


@ ALPHABETIZING 
MAILING LISTS: A handy 
tip on how to Index on 
street addresses in 
dBASE. 





since you actually need to erase only one 
file to make room for the file currently on the 
screen, revise this to delete a specific file. 
Now try to save the updated version of your 
file. 

Note: Even though your file save was 
not successful earlier, the previous version 
of that file was renamed to {filespec}.BKI. If 
you used the script above and deleted all 


HOW TO MAKE A FILE READ-ONLY 


<Ctrl-Fl>1 
ATTRIB +R {filespec} <cr> 


backups, the only version of the document 
that exists is the one on the screen (in the 
computer's RAM). So, the very next thing 
you must do is save the updated document 
again. 

The two scripts above won't work as 
macros since they involve jumping out of 
WordPerfect. The keystrokes that would 
need to be played at the DOS prompt will 
not be executed. 

David Graham 

Norfolk, Virginia 


} | ty The limit is not really 112 files per 
} floppy disk, but 112 files in the 
root directory of a floppy disk. 
Youcan put many more files on one floppy 
by simply creating a subdirectory to hold 
them. So you can avoid that dangerous 
moment when the only current copy of 
your file is the one in RAM. Create a sub- 
directory on your disk and save the file in 
it. You don’t even have to leave WordPer- 
fect to do it—hit F5 followed by an equals 
sign to change the default directory and en- 
ter a name of your choice. WordPerfect 
will prompt for confirmation and then cre- 
ate that directory for you. Save your file in 
the newly created subdirectory and then go 
and clean up the *.BK! files. Of course, if 
the disk actually is full, you'll have to de- 
lete some files or save your document on 
another disk. 

Besides issuing the ‘‘File creation er- 
ror’’ message when you try to save, Word- 
Perfect 5.0 gives you another indication 
that you're working with a read-only file. 
St puts square brackets around the filename 


COMPLETE LISTING 


Go to DOS 
This sssumes thet the DOS externel 


command ATTRIB.EXE is in the root 
directory or the peth. 
Return to WordPerfect 


EXIT<cr> 





Figure 1: The Go to DOS command lets you make a file read-only. Then if you store a document with 
the same name, DOS will generate a "File creation error” message. 
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Power User 


on the status line. For example 
{C:\FORMS\PORMLETR. 3] 
—Neil J. Rubenking 


FINDING THE RIGHT 

WINDOW IN WORD 

When writing multiscreen macros in Micro- 
soft Word, it is often helpful to ensure that 
the proper window is active. For example, 
the following macro will guarantee thet you 
can get to window 2 of a two-window split: 


<Escoweslf Field=22<Esc>«Elses 
<Ese><PiscEndity 2 

If you have more than two windows 
open, you can repeat the set of com- 
mands—twice for three windows, three 
times for four windows, and so on. By sim- 
ply replacing the Field entry with the win- 
dow that you want to go to and by placing 
the appropriate sequence in your macro, 
you can safely move about without having 
to worry about which window you were in 
when you started. 

John Cusolito 

West Los Angeles, California 


a more elegant way to obtain the 

same effect. The following macro 
will similarly ensure that window 2 is the 
active window: 


in i Useful as this technique is, there is 
Be 


<EscowceWhile Field<>20 
<esc><PlowccEndwhilse<gsc> . 


The advantage of the While . . . Endwhile 
statement is that this macro doesn’t care 
how many windows are open. It will take 
you to window 2 in any case—as long as 
there is a window 2. 

Note that in Word 5.0 you don’t need 
this since the new variable window will let 
you set the active window with the com- 
mand 


«SET window = nv 


where n is the window number that you 
want to use.—M. David Stone 


AVOID ANNOYING COPYRIGHTS 
While delighted with dBASE IV's many new 
features, | find it increasingly irritating to 
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Jook at the Ashton-Tate logo and copyright 
screens every time | start up the program. 

Fortunately, the solution is simple. Just 
load dBASE with this DOS command: 


dbasa /t 


This 4 switch also works with runtine mod- 
ules, using the command 


runtima /t <program> 


if you can't remember the switch, or want to 
make loading this way automatic, try put- 
ting the startup command in a batch file. 
John H. Redman 
Lakeside, Califomia 


1 it L) Ashton-Tate showed good taste 
; when it included the simple /t 
switch to bypass these screens. A 
short copyright screen still appears, but it’s 
far less intrusive. 
The single copyright screen in dBASE 
JH Plus can be minimized by hitting Enter 
twice when loading the program. DOS 


A /t switch included in 
dBASE lets you 


view a less intrusive 
Ashton-Tate logo. 





stores the second Enter in the keyboard 
buffer. The instant the copyright is fin- 
ished being written, dBASE receives the 
second Enter and clears the famous (or in- 
famous) opening statement, **Press Enter 
to assent to the License Agreement and be- 
gin dBASE Ill Plus.” 

You can accomplish the same thing us- 
ing the KEY-FAKE utility, which ap- 
peared in the December 24, 1985, issue, in 
a batch file. For example, 


REM DQ.BAT 
KEY-FAKE 13 
DBASE 


KEY-FAKE injects the extra Enter into the 
keyboard buffer and calls dBASE. When 
dBASE takes control, the opening state- 
ment is automatically cleared. And if your 
CONFIG.DB file specifies a program to 
be run (by including the line: COM- 


MAND=DO PROGNAME), your pro- 
gram will begin without further commer- 
cial interruption —Brad Stark 


ALPHABETIZING MAILING LISTS 
When a dBASE user sorts or indexes on an 
address field, the street names normally do 
not line up in alphabetical order because 
the first several characters in the field are 
usually the numeric street number. 

To alphabetize by street name and 
number, use the following index command: 


INDEX ON SUBSTR(address,AT(" “, 
address )+1, 6 )+STR(VAL{ address) » 4) 


The AT() function finds the first space char- 
acter, so the index is built on the first six 
characters that follow. The STR(VAL()) 
functions form the second part of the index 
and put different numbers on the same 
street In sequence. 

Doug Willis 

Webster, New York 


} This is a simple, useful technique 
that is helpful in arranging most re- 
cords by street name for mailing 

lists or preparing delivery routes, and 
purging certain types of lists. 

Unfortunately, some records will still 
index incorrectly. For example, streets 
preceded by compass directions like | East 
Main Street will be indexed on East rather 
than Main; One Park Avenue will not be 
next to 1 Park Avenue; PO Box 12 will be 
indexed on Box; and Statler Office Park 
will be sequenced with the O’s. 

Interestingly, the U.S. Postal Service 
will standardize a large file for you free of 
charge. Their Zip+4 disk coding service 
uniformizes the street address line’s format 
and supplies the correct 9-digit zip code. It 
takes several weeks, but I’m told they do 
good work, and you can’t beat the price! 
For further information, contact your local 
postal representative.—Brad Stark 


SHARE YOUR POWER 

Tell fellow users about your latest techni- 
cal tips for hardware and software applica- 
tions (other than spreadsheets, networks, 
languages, or DOS) through Power User. 
We'll pay $50 or more for any tips we 
print, plus an extra $25 if you submit your 
letter ona disk. If you do, please include a 
printed copy. Mail contributions to Power 
User, PC Magazine, One Park Avenue, 
New York, NY 10016, or upload them to 
PC MagNet (see the “‘By Modem”” side- 
bar in the Utilities column). . 
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Say hello to the smart way to buy software. Express 
7- = a Order is the fast, convenient distribution system for to- 
day's most popular programs. 
Ca fi to IT | free | Choose from the broad range of MS-DOS®, XENIX® 
a and MS® OS/2 programs listed in our new 88-page guide. 


Then call our toll-free number and your software will be 
sent directly to your office or home—freight prepaid! 

Express Order is both convenient and affordable. Our 
prices are often 10 to 30% less than the manufacturer's 
suggested retail price. 














Call from 8 am i ~w5 eae eee ee 
to10pm(csthtor JV: C5 
your free Express a 
Order Buyer's H ti 
Guide. Discover a A DIVISION OF TANDY CORPORATION 
world of software! 


MS-DOS, XENIX and MS/licensed from TM Microsoft Comp 
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Before you make any big decisions over which laser printer to buy, we'd 
like to point out a few little things about the new Canon LBP-4. 

The first of which is size. Unlike most “desktop” printers that need a 
space the size of a football field to fit in your office, the LBP-4 is compact. 

So it actually fits on top of your desk.. 

It also fits your budget. With an equally ate price-of only SI, 545% 

. Andit’s the only laser printer in its Class to offer built-in scalable fonts 
that let you set type from the smallest fine print to headline size.Without 
options or add-ons. 

Plus a lot of other little extras that make it easy to ie high-quality 
text and graphics right down to the smallest detail. Including Canon's conve- 
nicnt EP-L replaceable cartridge, and a versatile Topisaaciog paper tray. 

It even prints envelopes. 
Se call toll- fo 800-441-5454 or stop by your Canon Dealer and see 


Very little 
to get 


It's the first compact, affordable laser printer with scalable fonts, 
standard. And that’s something to get excited about. 


A printer driver kit is provided free with each new EBP-4 
containing all printer definition files currently available for this 
printer on diskette, plus complete installation instructions. 
*Manufacturer’s suggested retail price. © LBP and Canon are registered trademarks of Canon inc. 
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_» portof any IBM-compatible PC. All coine’- 





he Pocket LAN oT Reade 3 
Adapters for aes 
Token Ring, Ethernet 

and Arcnet. 


Innovation comes . in: alt Shapes and 
sizes. At Xircom we believe it should fit 
in your pocket. Our Pocket LAN Adapters - 

are revolutionary. products developed * . 
for PC users who want the most conve-- | - 
nlent access 7) Token Ring, Ethernet or ane 
- Arcnet networks, | j 


"What ‘makes the. Pocket iAN. bivesiane 
revolutionary? They require | no internal 
slots, connecting through the parallel. 
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supplied with certified drivers for a 
trouble-free solution that will have you | 
connected in less time than it takes’ ne , 
to read this ad! coe 


The Xircom approach has left the press - 
full of praise: “The image of pertection=_. 
the way computers ‘should be,” wrote. °: 
_ Steve Gibson in InfoWorld; “Incredibly ~ 
easy to use...easy to install, easy to i. 
carry...a very clever device,” according’. > : 
to Aaron Brenner at LAN Magazine. 


You may think that all this “perfection” 5S ae 
and convenience comes. with a hefty. .. ~ 
price tag. It doesn’t-in fact the Xircom 
family of LAN adapters costs about the . 
same as the more traditional methods 
which It is quickly rendering obsolete. 


It’s living proof that with innovation © 
your side or in your parallel port, a 
. can take you a very long way. 


Call Xircom today at (818)884-8 


Xircom 


‘LAN solutions for laptops. 


22231 Mulholland Hw oon 114 
Woodiand Hills, CA 


(818)884-8755 + FAX eal i 


ARENET IS A eee TRADEMARK OF 
DATAPOINT CORR 
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edited by 
Tony Rizzo 


USING ONE FUNCTION 

TO DERIVE OTHERS 

The inverse trigonometric functions are of- 
ten useful. For example, the inverse sine 
(or arc sine) function returns the angle 
whose sine is its argument, as is shown in 
the following: 


sin(angle) = value 
arcsin(value) = angle 


The inverse tangent is the only inverse 
trigonometric function provided in Turbo 
Pascal, but the other inverse functions can 
be calculated in terms of it. Figure 1 shows 
the unit TRIG, written in Turbo Pascal 4.0, 
which contains inverse sine and inverse co- 
sine functions. 

Each of the functions takes a real value 
X as an argument. Its outputs are the func- 
tion value and a Boolean variable indicating 
an invalid argument. The functions check 
for boundary values and values that would 
cause division-by-zero errors in the ArcTan 
arguments. Let's look at the derivation of 
the inverse sine function. 

The aim is to calculate the inverse sine 
in terms of the inverse tangent. First, re- 
membering that the definitions are based 
on the unit circle and on right triangles, we 
define 


sin(j@) =y /r 
where y is the length of the side (in the right 
triangle) opposite the angle 6, and r is the 
length of the hypotenuse. Since radius = 1 
on aunit circle, 

6 = arcsin(y) 
Similarly, 


@ = arcTan(y/x) 


where x is the length of the side adjacent to 
the angle 6. 
In aright triangle, 


sqr(y) + sqr(x) = sqr(r) = 1 


Languages 


= USING ONE FUNCTION 
TO DERIVE OTHERS: 
Turbo Pascal has the 
ArcTan function; here’s 
how to derive ArcSin 
and ArcCos from it. 


8 INPUT AND EDIT FIELDS 
IN QUICKBASIC: 
Input and edit data-entry 
fields in QuickBASIC 
with ease using this 
capable input routine. 





and, therefore, 
x = Bqrt(l-sqr(y)) 
Substituting for x, we have 


“areSinty).: = 6 = AreTan(y ‘ cart, * 
“a+ sartyj)) = 


TRIG.PAS 


UNIT Trig; 
eehenrne CIO OA AAA AA ANY 


( 
(**) INTERFACE (**) 


(ttt terenserereetineeee) 


FUNCTION ArcCos(X : 
FUNCTION ArcSin(X : 


weevecenersecenenneeney) 


(**) IMPLEMENTATION (**) 


(reereeree eeenenreronew) 


FUNCTION ArcCos(X 


(or “are cosine") of the argument xX. 


Real; VAR Error : 
Real; VAR Error : 


: Real; VAR Error : Boolean) : 
( This function calculates the inverse cosine 


The derivation of the inverse cosine func- 
tion is similar. 

Figure 2 gives a sample usage of the in- 
verse sine function. The program prompts 
the user to input the lengths of the side a 
(opposite the angle in question) and the hy- 
potenuse for a right triangle. ft will then cal- 
culate the angle opposite a and display it. 

Alan Thomas 

Fredericksburg, Virginia 


PE It’s not uncommon for program- 

ming languages to supply only the 
ies inverse tangent, leaving the user to 
then create the other inverse functions or to 
purchase a math library that includes 
them. 

Unfortunately, the user-written rou- 
tines often take much longer to run than the 
built-in ArcTan function. If your programs 
require the use of a lot of inverse trigono- 
metric functions, you should really be sure 
to study them carefully and look for ways 
to use ArcTan directly, rather than ArcSin 
or ArcCos. 


Boolean) 
Boolean) 


: Real; 
: Real; 


Real; 


The 


arc cosine is the angle whose cosine is the 


argument.} 
VAR temp : Real; 
BEGIN 
IF Abs(X) > 1.8 THEN 
BEGIN 
Error := True; 
ArcCos := 0.8; 
END 
ELSE 





Figure 1: Inverse sine and cosine functions for Turbo Pascal, calculated in terms of the inverse 


tangent function. 
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BEGIN 
Error := False; 
IPF X = 8.08 THEN ArcCos := Pi/2.8 


ELSE 
IF X = -1.@ THEN ArcCos := Pi 
ELSE 
BEGIN 
temp := ArcTan(Sqrt(1.8-Sqr(X))/X); 
IF temp < @ THEN ArcCos := temp+Pi 
ELSE ArcCos := temp; 
END; 
END; 


END; {function ArcCos} 


~ 


FUNCTION ArcSin(X : Real; VAR Error : Boolean) : Real; 
{ This function calculates the inverse sine 
(or "arc sine*) of the argument xX. The 
arc sine is the angle whose sine is the 
argument. } 
BEGIN 
IF Abs(X) > 1.0 THEN 
BEGIN 
Error := True; 
ArcSin := 6.83 
END 
ELSE 
BEGIN 
Error := False; 
IF X = =-1.@ THEN ArcSin := -Pi/2.8 . 
ELSE 
IF Abs(X) = 1.@ THEN ArcSin s= Pi/2.0 
ELSE ArcSin := ArcTan(X/Sqrt(1.8-Sqr(X})); 
END; 
END; {function ArcSin} 


END. {unit Trig) 


mn 


TRIGDEMO.PAS COMPLETE LISTING 


PROGRAM TrigDemo; On 
( This is an example to demonstrate use of the inverse 
trigonometric function AreSin (inverse sine). 
The program calculates the angle of a right triangle with a 
hypoteneuse “c"® and a side "a" opposite the angle. 
The user is prompted for the lengths of the opposide 
side and of the hypoteneuse. If the input is valid, 
the program then displays the value of the angle. in 
degrees.} 
USES Trig, Crt; 


MAGNET 


VAR 
a: Real; {length of the side opposide the angle in question} 
c s Real; {length of the hypoteneuse} 


ArcSinError : Boolean; {error return from ArcSin function} 

angle : Real; {the calculated angle} 

Answer : Char; { answer to done prompt} 

BEGIN 

Clrser; 

REPEAT ; 
Write(‘Input the length of the side opposite ‘); 
Write(‘the angle in question> °); 
ReadLn (a); 
wWrite('Input the length of the hypoteneuse> ‘); 
ReadLn(c}; 
{calculate the angle and convert it to degrees.} 
angle :=.368.@*ArcSin(a/c, ArcSinError}/(2.0*Pi); 
IF ArcSinError THEN 

WriteLn( ‘*+++* ERROR in inverse sine calculation *****’) 

ELSE WriteLn(‘The angle is ‘, angles1:11); 
WriteLn; | 
Write(’Are you done? ’); 
Answer := Upcase(ReadKey); WriteLn(Answer); 

‘UNTIL Answer = "ety 

END. 


Figure 2: TRIGDEMO demonstrates a use for the ArcSin function shown in Figure 1 above. 
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Note the following expression in 
TRIGDEMO: 


angle := 368.@*ArcSin 
(a/e, ArcSinError)/(2.@*Pi); 


Version 5 ‘‘folds’’ constants—it performs 
any constant calculations at compile time. 
The expression below is equivalent but re- 
quires less calculation: 


angle := 369.0/(2. mane) a 
(a/e, ArcSinError); mi 


The compiler calculates 360.0/(2.0*pi) 
and inserts that value in the code. Now the 
program performs only one multiplication 
at runtime, rather than a multiplication and 
a division.—Neil J. Rubenking 


INPUT AND EDIT FIELDS 

IN QUICKBASIC 

| write database applications in QuickBA- 
SIC, and one of the biggest problems | face 
is restricting user input to a given number of 
characters. BASIC’s INPUT commandis all 
but useless, because anyone can enter 
nearly anything and your program has no 
way to control it. Worse, there’s no way to 
edit an existing string. 

To solve this frequent problem | wrote 
the EDITOR subprogram shown in Figure 
3. EDITOR expects four parameters to be 
passed to it—the string being input or edit- 
ed, the starting and ending rows, and an in- 
teger that returns the last key pressed. Sim- 
ply move the cursor to the correct row 
before calling EDITOR, and it will handle all 
normal character entry, as well as inserting 
and deleting. The KeyCode variable tells 
your program how editing was terminated 
by returning a code that corresponds to the 
last key pressed. 

For example, if the user pressed Enter, 
then KeyCode will retum holding 13. Ex- 
tended keys such as the UpArrow and 
Shift-Tab are returned as a negative ver- 
sion of their extended key code. This Jets 
you easily distinguish those keys from nor- 
mal ASCII character keys. 

Don Malin 

Norwalk, Connecticut 


| Based on the number of input rou- 
| tines PC Magazine receives, enter- 
RIEU ing and editing data is obviously an 
important area for many programmers. 
However, this is the first BASIC input rou- 
tine that was acceptable for publication in 
this column. 

Besides doing the most with the fewest 


































IN THE BATTLE FOR 
286 LAPTOP POWER. 
SHARP IS THE CLEAR WINNER. 


“A INTRODUCING 
: THE SHARP-PC-5541. 


Now, Sharp technology elevates the 286 laptop 
to a new dimension of power, speed and display 
resolution, with the PC-5541. 


HIGH RESOLUTION 
VGA PAGE-WHITE DISPLAY. 


The PC-5541 features VGA resolution ona 
page-white, backlit, double-super-twist liquid 
crystal display. Developed and produced by Sharp, 
it boasts an industry leading 640 x 480 resolution 
with 16 shades of gray. All of which help to make 
the PC-5541 the unsurpassed 286 laptop. 


FAST 40 MB HARD DRIVE. 
The Sharp PC-5S541 beats the competition with 
a fast (25ms) 40 MB hard drive. Add that to its 12 
MHz clock speed and internal RAM expandable to 
3.6 megabytes, and you've got a 286 laptop with an 
unbeatabie combination of power and speed. 


EXTENDED BATTERY LIFE. 


The PC-5541 comes standard with an internal 
2.0 hour battery. Or for use on those long trips, get 
up to an impressive 5.5 hours of operation with an 
optional add-on battery “slice”. Or it can be 
plugged into any AC outlet. 

The PC-5541 also boasts a full-featured, step- 
sculptured keyboard, which greatly enhances the 
machine's ease of use and user comfort. 

For unsurpassed laptop power, speed, and 
display quality, there's only one choice. Sharp. 


For more details about the winning laptop, 
just cali 1-800-BE-SHARP 


SHARP. 


FROM SHARP MINDS 
COME SHARP PRODUCTS™ 
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Put a machine in Pournelle’s workshop. He'll 


soon tell you everything you want to know about 
it with no punches pulled. 


Recently, Dr. Pournelle looked at Northgate’s 
80386 Pipeline Page Mode system and reported 
in BYTE July, 1989 (excerpted): 


“Jerry Pournelle holds a doctorate m psychology and is a 
writer who also earns a comfortable living writing 
about computers present and fulure 


**... the case is sturdy, and the motherboard 
construction is clean and neat. The boards are 
thick; I've seen some clones with boards so thin 
they wave in the breeze.”’ 


‘*... [like this machine a lot.”’ 
‘*... The workmanship is superior."’ 


**.., there sure wasn’t any installation required 
for this system. I just turned it on, and it came up 
in MS-DOS 4.01.” 


[a software program] ... ‘‘which is all graphics is 
almost twice as fast on the Northgate 80386 as 
on my other machines. So is Windows ...”’ 


‘*... [rate the Northgate 80386 as better than 
good enough on CPU and disk speed and wow! 
on video speed.”’ 

C or Nor oe Comp: 


Northgate Computer Systems Inc 
segistered trademarks of thet respective 


‘*... [have reports from other people who have 
Northgate computers, and they’re happy.”’ 


**... All in all, the Northgate 80386 looks like 
one of the best deals in town."’ 


SUDDEN SERVICE: We Ship All Orders 
for 386/20 Systems within 4 days!** 


C/ ” 
We fiber youu! 
CAEL TOLL-FREE 24 HOURS EVER) DAY 


800-548-1993 


NORTHGATE COMPUTER SYSTEMS, INC. 
P.O. Box 41000, Minneapolis, Minnesota 55441 


Canada: 800-338-8383 


FINANCING Use the Northgate Big 'N’ revolving credit card We have 
millions in financing available We accept your Visa or MasterCard too 
Lease it with Northgate, up to five-year terms available 


Prices and specifications are subject to change without notice 
Northgate reserves the right to substitute components of equal or 
@reater quality or performance Ali items subject to availability 








at MAGAZINE 7, OR LESS 
THAN ‘1.14 A COPY! 


ake advantage of this special offer and suhscribe to SPECIAL DOUBLE BONUS! 
PC Magazine and SAVE 62% with these low prices—You'll SAVE PC MAGAZINE'S 2-DISK UTILITIES —— 
over S181 a copy! LIBRARY: VOL. I piss the ALL NEW VOL. uf 


F . ; ees < Here are 78 utilities that will speed your key- | 
Subscribe to the IBM/MS DOS magazine that delivers hands- board, locate files in seconds, add DOS to work- | 


on tested PC-PS/2 product comparisons and evaluations con- Romy Be eae : ' 

ducted by PC Labs, the publishing industry’s independent ae ee ee pies 

IBM-compatible product testing laboratory and save! JOUNUS aS RAS SUDSCTIIEL, Ee 
Two years (44 issues) for $49.97. SAVE 62% ! 


Oe ea 2 ies) br 2997 SAVE 5% Ub FOR FAST SERVICE 
Se an few CALL 1-800-289-0429 


Basic annual subscription is $44 





INT o-3 LOCATE , LeItcol ‘print the editlog etring 
DECLARS GUS Editor (Text$, Lelt¢ol, Rightcol, KeyCode) PRINT EAItS; MAGNET 


coon 7, 1 ‘clear the screee to white on blue eo Male loop Ior handling key presees 
cus 
LOCATE , Leftcol + TxtPes - i, 1 ‘Locate the cursor, turn it on 


COLOR $, 7 ‘Bat inverse video for editing 
Text$ = ‘This ie @ teste ® be "wait fore key press 
Leftcol = 28 * Sy$ = INKEYS 
Sightcol = 48 ‘pitto for right column LOOP UNTIL LEN(Ky$) 
LOCATE 18 “set the line ounber lor editiag 
If LEN(Sy$) © 2 THEW ‘wake @ Rey code from Sy$ 
Do ReyCode © ASC(Ky$} "Single character key 
sEdit the fisld ELS 
Bditor Texts, Leltcol, RightCol, Keycode agnercose © -ASC(RIGHTS(KyS, 1)) ‘Extended keye ere cegetive 


*Do wotil Enter or ert le prep eed 
LOOP UNTIL KeyCode = OR KeyCode = 27 ‘en--= Sronch eccording to the key pressed 
SELECT CASS SoyCode 


COLOR 7, 8 


SUB Editor {Text$, Leftcol, RightCol, Keycode) case a 
TxtPos © TxtPos - 1 "Back op the text pointer 
Fareee _— the cursor’s eliza io Scan Lines Ls ce ’ selscox + TutPos - i, # ‘toeate” I to the left 
Der sic 'Peek et low memory to sea > 0 THEN *Still withio the fielé7 
Pid EEK canes) = 694 THEN ‘what type of sonitor we hove IP Ieeext THEN “Truncate the atz: 
Corsize = ‘Monochrome case 13 scan ines MID$(Bdit$, TxtPoe) = IDs (nd Le ee * ty 
the letter 


Backepace 


+ (nuebsred § to 12) 
Cargize =? "Color oses § (@ to 7) MIDE(Edit$, TxtPos} = ° ¢ 
END 


IF 

PRINT MIDS{Edit$, TatPos); ‘print the new part of text 
Edlt$ «© Repeeeiniaucces = Lefttol + 1) ‘Make o erect etring EMD IP 
LsET Edits = > Tor editing 

‘ene-= Snter or Escape 

TxtPoa = POS(E) - werceel +t seat the cursor’s locetion to CASE 13, 27 
IP TxtPos < I THEW Tx! et see wheres to beglo editlog ESIT DO 
IP TxtPos > tenteaitdy oe THEN TxtPos = idncnaies) 








Figure 3: This powerful QuickBASIC input routine allows both entering and editing a string. 


GET THE iF 
ISSUES YOU | 
MISSED! 


Past issues of PC MAGAZINE are “Tatroracing OS/RAM32" — 


full of product reviews and vital 
systems information you may 





have missed! Just send $8.00 8 Mbytes of fast 32 bit memory. 
for each back issue ordered Works in all Micro Channel™ computers. 
in outside U.S., U.S. funds LIM 4.0 driver provided. 
oye ' Provides extended and expanded memory. 
CE ces cena Fast and simple switchless installation. 
Cherry Hill, NJ 08034 Automatic configuration for DOS, OS/2 or UNIX. 
Attn: F. Hunter Risk free guarantee. Two year warranty. 
Be sure to include dates of issues IBM approved ID. Fast delivery. 

requested.  OS/RAM32 is $299 without memory. 

, Ask about our low price guarantee. 
Sipins oe Call today 1-800-234-4232 or 617-273-1818 


limited— 


CeC Capital Equipment Corp. 
Burlington, MA. 01803 
PS/2 and Micro Channel are trademarks of IBM 
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For A Fast 
DBMS 
Call RAIMA 
And Start 
Screaming. 


db_VISTA III" 


combines relational fa 
with network model database 
technology for building applica- 
tions that are so fast - 
they scream! 


Quickly develop faster applications... 

15 times faster retrieval than a relational 
DBMS alone!* db_VISTA III remains 
fast, even when application size and 
complexity increase. 


For greater programming flexibility, 
productivity, portability and high 
performance...Call for db_VISTA Hi and 
start building applications that scream! 


1-800-db-RAIMA 
(That's 1-800-327-2462) 


db_VISTA II1is the choice of C programmers 
worldwide, including APPLE, ARCO, AT&T. EDS. 
Federal Express, Hewlett-Packard, IBM, NASA... 


db_VISTA 1D Specificalions: Network Data 
Model. Relational B-tree indexing. Relational SQL 
query and report writer. Automatic recovery. 
Automatic referential integrily. Single & Multi- 
user. Complete revision capability. Complete C 
source code is available. No Royalties. 
Operailng systems: MS DOS, MS Windows, 
UNIX, BSD, SunOS, QNX, XENIX, ULTRIX, 
VMS, MAC. OS/2 compatible. 

Most C Compilers supported. 

LANs: 3COM, Novell, Banyan, Appleshare 
*Call for the benchmarks. 

Other environments supported: call for complete hst. 


db_VISTA III” 


Database Management System 


ASS 







yy" 


a? 


RAIMA’ 


CORPORATION 


Raima ¢ orperation 324% [46th Place SE. Bellcwue WA 9807 USA 
(206)747-5570 Teles ASMHR2I7 MCLLW FAX 1200747 1991 Teas 
(2151231 31 Intevaational Distributors JK. (1921900019 Germans 
CONS Swtneertand (OU7250510 France (1 WKH2824 Benelan 
AOI SS Swedem (17RD Waly OSS6457 11 Nornay 47 2a 
HM 58 Denemark (24K7249 Japan (O1M74 7432 Tabwae (02811 1277 
Mevico (84547 344 Apentiog 631 110597) Chile Sh 2 nh 4408 
Uraguay $4545 2949 Central America (Sth) 2467 OF 

LU Cupynghs Rama Corporation (984 
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Languages 


EDITOR.BAS 


‘meoce Letter keys 

CASE 32 TO 254 
LOCATE , , 0 
IF Insert THEN 


‘Turn the cursor off 
*Expend the text string 


MIDS(Edit$, TxtPoe) = KyS + MIDS(Edit$, TxtPos) 


PRINT MIDS(Edit$, TxtPos); 


ELSE 


NID$(Edit$, TxtPos) = Ky$ 


PRINT Ey$; 
END IF 
TxtPos = TxtPos + 1 


TxtPos = TxtPos - 1 


Right arrow 
CASE -77 
TxtPos = TxtPos + 1 


fece-= End 
CASE’ -79 


FOR N = LEN(EditS) TO 1 STEP -1 ° 


"Print the expanded part 


"Put the new letter in string 
*Print the letter 


‘Increment the text pointer 
‘Decrement the text pointer 
‘Increment the text pointer 
‘Move text pointer to 1 


*Look backwards 
for non-blenk 


IF MIDS(EditS, N, 1) <> * © THEN EKIT FOR 


NEXT 
TxtPos = N+ 1 


*set pointer to lest cher +1 


IF TxtPos > LEN(Edit$) THEN TxtPos = LEN(Edit$) 


‘eenme Insert key 
CASE -82 
Insert = NOT Insert 
IF Insert THEN 


u gle the Insert stete 
"Adjust the cursor size 


LOCATE , » , CsrSize \ 2, CsrsSize 


ELSE 


LOCATE , » » CsrSize - 1, CsrSize 


END IF 


‘Truncate the text 


MIDS(Edit$, TxtPos) = MID${Edit$, TxtPos + 1) + * ° 


LOCATE , , @ 


*print the trunceted part 


PRINT MIDS(EditS, TxtPos); 


CASE ELSE 
EXIT DO 
END SELECT 


‘All other keys, 
* bail out 


cursor is out of field, quit editing 
LOOP UNTIL TxtPos < 1 OR TxtPos > LEN(Edit$) 


Text$ = RTRIMS(Edit$) 
END SUB 


lines of code, EDITOR provides an excel- 
lent example of modern structured coding 
using QuickBASIC. Particularly appeal- 
ing is the way the routine can be reentered 
by simply calling it again. By placing the 
edit call within a DO loop, as in the accom- 
panying demo, Mr. Malin has allowed il- 
legal keys to be either trapped or ignored at 
the programmer’s option. Further, this ac- 
tion is completely transparent to the user, 
because the cursor is retained within the 
editing field—Ethan Winer 
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‘Trim the right side of text 





SPEAK YOUR LANGUAGE 

Share your knowledge of BASIC, C, Pas- 
cal, FORTRAN, and COBOL with Lan- 
guages readers. We'll pay you $50 or more 
for any tips we print, plus an extra $25 if 
you submit your letter on-disk. If you do, 
please include a printed copy. Mail contri- 
butions to Languages, PC Magazine, One 
Park Avenue, New York, NY 10016, or 
upload them to PC MagNet (see the ‘By 
Modem’’ sidebar in the Utilities col- 
umn). a 


edited by 
Tony Rizzo 


AUDIO CD PLAYERS AND CD-ROM 
| would like to know what the difference is 
between an audio CD player and a CD- 
ROM player. Why are CD-ROM players so 
much more expensive? Is there any way to 
modify an audio CD player to play CD- 
ROMs? If so, how? Any light that you can 
shed would be appreciated. 

Ken Lauria 

South Ozone Park, New York 


PC Audio and CD-ROM players have 
much in common. They both use 
MEEYGNS the same laser technology to read 
their respective disks, and various compa- 
nies even use the same basic chassis, 
which includes the power supply, for both 
their audio and CD-ROM players. 

The differences begin to show up when 
it comes time to interpret the information 
encoded on the disks themselves. Audio 
CDs contain musical information that goes 
through a digital-to-analog conversion 
process through DACs (Digital-Analog 
Converters). The digital information is 
converted into analog sound we hear as 
music. An audio CD contains information 
that makes sense musically. 

A CD-ROM disk will actually play in 
an audio CD player. Unfortunately, the 
sound that emerges if one were to try this 
would no doubt be highly offensive, and 
would probably be damaging to your 
speakers. This is because CD-ROMs do 
not contain musical information. 

What CD-ROM disks do contain is in- 
formation stored in what is known as High 
Sierra format, a standard means of encod- 
ing binary data onto a CD-ROM disk. The 
name High Sierra evolved from the High 
Sierra Group, a collection of manufactur- 
ers (among them Sony and Philips, the in- 
ventors of CD technology) with a large in- 
terest in CD-ROM who banded together to 
forge the standard. 

A CD-ROM player needs to have some 
means of interfacing with your computer. 
This requires an interface board for your 
computer and an interface within the CD- 
ROM player; CD-ROM drive manufactur- 


Tutor 


w@ AUDIO CD PLAYERS 
AND CD-ROM: Learn how 
regular CD players and 
CD-ROM are different. 


@ CPU SPEED AND RAM 
ACCESS TIME: Under- 
stand the relationship 
between CPU speed 
and RAM access time. 





ers have standardized on the SCSI inter- 
face. When you purchase a CD-ROM 
player you therefore end up with a ma- 
chine with a built-in SCSI port and an in- 
terface card for your computer. 

There is also one additional—and quite 
crucial—piece to this puzzle: the software 
driver needed to let your computer com- 
municate with the CD-ROM drive. In or- 
der to make this software work, Microsoft 
developed a set of CD-ROM extensions 
for DOS. The extensions consist of a TSR 
program called MSCDEX.EXE, which 
the user installs, and a device driver devel- 
oped by the manufacturer, which is loaded 
through the CONFIG.SYS file. 

MSCDEX.EXE provides the interface 
to DOS itself; it takes the unique character 
of the CD-ROM drive and makes it appear 
to DOS as just another (very large) hard 
drive. Actually, MSCDEX.EXE tricks 
DOS into thinking it is reading a very- 
large-capacity network drive, but that tale 
is beyond the scope of this column. 
MSCDEX.EXE can read any CD-ROM 
disk that uses the High Sierra format. 

Why does a CD-ROM player, the only 
exterior control for which there is usually 
an open/close button, cost so much more 
than a regular audio CD player? Especially 
when you consider all the features a $250 
audio player gives you? Some of this can 
be attributed to the need to build interface 
hardware into the machine, to build the 
card that goes into the computer, and to de- 
velop the device driver for it. Part of it can 


be attributed to the relatively low volume 
of machines produced. The cost of CD- 
ROM players will undoubtedly come 
down soon enough. For now, low demand 
will keep prices high in relation to their au- 
dio counterparts. 

To make the expense of a CD-ROM 
player more palatable, manufacturers are 
beginning to introduce players with limit- 
ed audio capability through the use of inex- 
pensive DACs, with left and right audio 
output jacks. I’m aware of at least one CD- 
ROM player with relatively good audio 
output selling for under $700. An alterna- 
tive means of gaining audio sound is 
through a headphone jack utilizing some 
sort of emulation software—strictly for 
“‘noncritical’’ listening to your music. 

Can you convert your audio CD player 
into a CD-ROM player? No. Aside from 
the difficulty of getting the player to inter- 
face to your computer—no small electron- 
ic task—Microsoft distributes the CD- 
ROM extensions only to drive manufac- 
turers. Developing the software interface 
becomes, for the most part, impossible. 

Fortunately, there are some indications 
that the price of CD-ROM players will 
drop soon. The best thing to do if you are 
ona tight budget and really want one is just 
to hold on a while longer.—Tony Rizzo 


CPU SPEED AND RAM 
ACCESS TIME 
I'm a bit confused by the many speed is- 
sues relating to personal computers. | un- 
derstand what a wait state is, and | under- 
stand what the speed of the CPU itself is. 
But I’m not sure what the relationship be- 
tween CPU speed, wait states, and RAM 
access time is. Can you shed some light on 
the topic? 

Marc Alphonse 

Trinidad, West indies 


PE Optimum performance in a PC is 
closely related to the interaction 
EA between the CPU and RAM. To 
gain the best performance, the speed at 
which the memory subsystem can deliver 
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data must be properly balanced against the 
speed at which the system’s CPU can han- 
dle it. Ideally, the length of time it takes 
RAM to deliver data should be less than 
the amount of time it takes the CPU to get 
ready for it, allowing a CPU to operate 
with zero wait states. If the RAM circuitry 
cannot deliver data fast enough, wait states 
must be inserted to keep the CPU from try- 
ing to act on data it hasn’t received yet. 
Faster CPUs will require proportionally 
faster (and more expensive) RAM—slow- 
er (but cheaper) RAM will require that 
wait states be inserted, causing notable 
performance degradation of fast CPUs. 

How quickly a microprocessor can ac- 
cept data after making a request through its 
Bus Interface Unit is determined by clock 
speed and the number of clock cycles re- 
quired to make a memory access. After a 
read request is made, the 8088 and 8086 
processors require four clock cycles to get 
ready for incoming data. The 80286 and 
80386 require only two clock cycles. At 
4.77 MHz, an 8088 needs 840 nanosec- 
onds to complete a memory access—four 
clock cycles at 210 ns. each. At the other 
end of the spectrum, a 33-MHz 386 ma- 
chine, with its superior clock speed and de- 
sign, can accept data as fast as 60 ns. after 
requesting it. 

Balanced against the CPU’s clock 
speed and memory access time is how fast 
the RAM circuitry can deliver data. The 
rated access time of a RAM chip—the 


amount of time it takes for the chip to de- 
liver a unit of data once the request is 
made—is the simplest means of determin- 
ing how quickly RAM can deliver data. 
The nanosecond rating on a chip specifies 
its access time. A chip rated at 150 ns. has 
a 150-ns. access time, one rated at 100 ns. 
has a 100-ns. access time, and so on. 
Access time is only one component of a 
RAM chip’s total cycle time. The rest is 
‘precharge time.’’ After a RAM chip is 
accessed, a RAM location requires a cer- 


Optimum performance 


ina PC is related to the 
interaction between 
the CPU and RAM. 





tain amount of time—usually a figure that 
equals about 80 percent of the access 
time—to precharge before it can be read 
again. Remember that for a CPU to run 
with zero wait states, a RAM chip’s rated 
access time must be less than the CPU’s 
memory access time. With precharging 
figured in, a CPU will need roughly a two- 
fold margin between its memory access 
time and a RAM chip's raw access time in 
order to operate without wait states. 
Figure | lists the memory access times 
for a number of Intel microprocessors run- 
ning at different clock speeds. Inexpensive 


COMMON CPU MEMORY ACCESS TIMES 





Processor Clock Speed (MHz) Access Time (ns.) 
8086/8088 477 840 
8086/8088 8 500 
8086/8088 10 400 
80286 6 333 
80286 8 250 
80286 12 167 
80386 16 125 
80386 20 100 
80386 25 80 
80386 33 60 


Figure 1: The tabie above lists the memory access times for a number of Intel microprocessors 
Tunning at different clock speeds. Faster CPUs require proportionally faster RAM chips in order to 


operate without wait states. 
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200-ns. RAM chips are more than ade- 
quate for a 4.77-MHz PC, even though the 
total cycle time for a 200-ns. RAM chip is 
typically around 350 ns. A 286 PC re- 
quires faster, 100-ns. RAM, and with the 
386, even 100-ns. RAM isn’t fast enough 
for zero-wait-state operation. 

Because fast memory subsystems are 
very expensive, hardware designers have 
come up with a number of memory archi- 
tecture schemes to squeeze the most out of 
conventional DRAM (dynamic RAM) and 
reduce the number of wait states that 
would be required with a straight-through 
architecture. With an interleaved RAM ar- 
chitecture, consecutive memory addresses 
are divided between two memory banks. A 
memory location in one bank can be pre- 
charging while a memory location in the 
other bank is being accessed. 

With page-mode RAM, RAM is divid- 
ed into pages a few thousand bytes in 
length and outfitted with special circuitry 
that permits consecutive memory access 
within a page to be performed with no wait 
states. Static RAM caches offer the great- 
est performance paybacks of all: the con- 
tents of slower DRAM are cached in much 
faster (and more expensive) static RAM so 
that consecutive memory accesses can oc- 
cur at zero wait states. Static RAM caching 
is now used on most 386 machines that run 
at 20 MHz and above—onc exception be- 
ing IBM’s 20-MHz Model 70, which uses 
page-mode RAM. 

Will faster RAM result in a faster com- 
puter? No. If you’re already operating with 
zero wait states, adding faster RAM chips 
won't speed up the CPU. By the same to- 
ken, if the architecture of your system does 
impose wait states on the CPU, replacing 
older, slower RAM chips with faster ones 
won’t eliminate the wait states. Wait states 
are hardwired into the circuitry that sur- 
rounds the CPU. Eliminating them usually 
means swapping out the entire mother- 
board.—Jeff Prosise 


ASK THE TUTOR 

The Tutor solves practical problems, ex- 
plains points of general interest about us- 
ing your hardware and software more pro- 
ductively, and answers basic questions 
about DOS and systems in general. To see 
your questions answered here, drop a line 
to Tutor, PC Magazine, One Park Ave- 
nue, New York, NY 10016, or upload 
them to PC MagNet (see the ‘‘By Mo- 
dem’’ sidebar in the Utilities column). 
We're sorry, but we cannot answer ques- 
tions personally. a 
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Introducing the Autodesk Animator: 
It'll really move you. 


interface. Mouse-driven menus give you 
endless paint and imaging options as well as 
<— sophisticated tools for cel 
animations, optical effects, tween- 
ing functions, titling and color 
cycling animations. 
Full-length presentations can be 
created, edited and played back, in real time, 
directly from your hard disk. And with the 
appropriate VGA-to-video conversion 
hardware, the entire production can be 
recorded to videotape in one pass. 
In fact, there are already a number of third- 
party enhancement products, ranging from 
scanners to video image processors, avail- 
able and fully compatible with Animator. 
And two leading publishers are working on 
Autodesk Animator tutorial books full of 
practical tips to put the most punch in your 
presentation. 
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your presentations a moving experience. the exciting world of desktop 
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INVESTING IN THE FUTURE 
| just read that IBM will provide an upgrade 
to its PS/2 Model 70 to tum it into a 486- 
based computer. They claim it will run 
some programs three times faster than a 
33-MHz 386-based PC. We intend to up- 
grade to NetWare 386 soon. Should we 
plan to upgrade to a 486 server, too? 

Carol M. Scott 

Boston, Massachusetts 


thsi Y It looks as if the market is initially 
t F going to ask for a premium of 

$3,000 to $4,000 for a 486-based 
computer over a similarly configured 386 
machine. NetWare 386 is designed to be 
486-aware, but there are several basic in- 
vestments you should make to improve 
network performance before paying the 
bonus for a 486 processor. 

The primary bottleneck in any network 
is the server's hard drive. You need to in- 
stall a fast hard disk with plenty of capaci- 
ty. My favorite drives for NetWare servers 
come from Core International (telephone 
(407) 997-6055). Core makes it easy to in- 
tegrate large drives in a Micro Chan- 
nel/NetWare server. We run Core drives 
with nearly 1.5 gigabytes of storage at PC 
LAN Labs, and they are fast and reliable. 

The next investment to make is in RAM 
for your NetWare server. The impact that 
the amount of RAM has on server per- 
formance varies with the application, but if 
you have IMB of RAM for every 1OOMB 
of disk storage, you'll have optimal per- 
formance for the heaviest workloads. Add 
to this an extra 512K of RAM for the soft- 
ware. 

After the drive and its RAM cache re- 
trieve data, performance can falter in the 
busy connection between the network in- 
terface card and the file server. Before up- 
grading your processor, make sure data 
isn’t backing up at the interface card. If 
you use an AT-bus structure, you should 
get the fastest 16-bit interface card for the 
server you can find. For Ethernet net- 
works, we like the G/Ethernet adapter 
from Gateway Communications (tele- 
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phone (714) 553-1555) with either 16-bit 
AT or Micro Channel adapters. In the 
ARCnet world, Pure Data is our choice for 
both 16-bit AT and Micro Channel adapt- 
ers (telephone (416) 731-6444.) 

A responsive server running under a 
heavy network load benefits from using a 
network interface card with a 32-bit data 
interface. Unfortunately, not many manu- 
facturers make cards with a 32-bit inter- 
face—mainly because of confusion over 
which standard to follow. IBM makes a 
32-bit token-ring card for its Micro Chan- 
nel PS/2 machines, but we don’t know of a 
32-bit Ethermet card for Micro Channel 
systems. The 32-bit EISA bus is still noth- 


ing but a ghostly specification. 

Our recommendation is that people 
with a busy Novell or LAN Manager net- 
work should budget for a 486-based ma- 
chine as a server in the next 24 months. 
But don’t pay the premium for the proces- 
sor today if you haven't made the basic in- 
vestment in a fast hard drive, sufficient 
RAM memory, and a capable network in- 
terface card for the server. 


OPTIMIZING NETWORK DRIVES 
I manage a 286-based Novell network and 
I'd like to decrease the access time for large 
files. | know you can’t use regular disk opti- 
mizer software to arrange the data on the 
drive because NetWare doesn't use File 
Allocation Tables as DOS does. Does 
NetWare write files as noncontiguous frag- 
ments, or is it not necessary to use an opti- 
mizer for drives running under NetWare? 
Kenneth Parker 
Fort Collins, Colorado 


p | When NetWare creates a new file, 

it looks first for ‘‘virgin’’ disk 
GEEMEY space. But as the file grows, or on 
drives where all the space has been used 
once, pieces of the file can be written all 
over the disk. However, file fragmentation 
isn’t as damaging to performance under 
NetWare as it is under DOS because tech- 
niques such as read-ahead, caching, and 
elevator seeking handle fragmented data 
with greater efficiency than DOS. 

Ontrack Computer Systems (telephone 
(612) 937-1107) tells us that while it cur- 
rently doesn’t have a disk optimizer among 
its NetWare utilities, it would like to hear 
from people who would be interested in 
such a product. The engineers note that an 
optimizer would have to operate with the 
server down because NetWare doesn't 
give an external process the ability to phys- 
ically relocate or directly manipulate files. 

Ontrack couldn’t quantify the perfor- 
mance increase you might enjoy by putting 
the data in contiguous physical form, but 
many of its customers report an improve- 
ment when they save all their data in a file- 
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by-file archive, reformat the drive using 
Ontrack’s Disk Manager-N, and then re- 
store the data. When file-by-file restora- 
tion is done to a fresh drive, the data is 
physically contiguous. In the LAN Labs, 
we think that using this process to clean up 
a drive is a good practice. 


AN EASIER WAY TO TEST 
NETWORK CABLES 
l support approximately 20 large and small 
networks on a university campus. Almost 
all of these networks were installed by mav- 
erick instructors, department heads, and 
students. The wiring includes every kind of 
twisted-pair and coaxial cabling. The quali- 
ty of the wiring ranges from superb to awful. 

Our electronics lab has a time domain 
reflectometer we can use to check out 
some of the cabling, but the thing is too diffi- 
cult to lug around and set up. Is there some- 
thing like a voit ohm meter for network wir- 
Ing that is more portable? 

David Jansen 

Boston, Massachusetts 


Wk My first love is hardware, so I al- 
ways look for test equipment at 
REMI trade shows. By far the best net- 
work cable tester I’ve found comes from 
Beckman Industries in San Diego, Califor- 
nia (telephone (619) 495-3200). Its 
TMT-1 (Transmission Medium Tester) 
will test all kinds of coaxial and twisted- 
pair wiring including the several kinds of 
IBM token-ring cables. Some of its fea- 
tures include the ability to find transposed 
pairs on telephone-type wires, measure av- 
erage or weighted band noise levels, and 
find pinpoint shorted or open coaxial cable 
connections down to the inch. It will even 
provide the characteristic impedance of a 
cable, so you can tell if that stuff sticking 
out of the wall is for Ethernet, IBM 3270, 
or a television. 

The TMT-t fits in the palm of your 
hand and comes in its own shoulder bag 
loaded with all the connectors, termina- 
tors, and adapters you’ll ever need. At a 
list price of $3,200 it isn’t inexpensive, but 
it is a good investment for anyone with a 
large wiring system. 


SHARING MODEMS 

The modem-management features of 
products such as Crystal Point's LineLock, 
cited in your article of May 16, 1989, caught 
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my eye. We want to install a bank of shared 
modems, but not on a LAN. We need soft- 
ware that will monitor who uses the mo- 
dems and what numbers they call. Are 
there products available to manage shared 
modems? 

Gary Villery 

Baton Rouge, Louisiana 


1 1 LE The good news about software de- 
signed to manage pools of mo- 
dems is that it works well. The bad 

news is that each company’s software 
product works only with the modems pro- 
duced by that company. This is an old but 
effective technique for capturing clients, 
and it means you have to make the initial 
selection of your vendor very carefully. 
Taking caution seems particularly wise 
this year when three major modem compa- 
nies have either been restructured or gone 
out of business. 

Several modem companies market MS- 
DOS software that manages banks of 
shared modems and reports on their activi- 
ty. One very flexible package is Universal 
Data Systems’ GlobalView. GlobalView, 
which runs under Microsoft Windows, col- 
lects operational information every 10 sec- 
onds from as many as 512 modems con- 
nected to dial-up lines. 

You can sort the collected data, save it 
in disk files, and generate printed reports. 
The software lets you set alarms on specif- 
ic parameters, and GlobalView witt dis- 
play a visual representation of each mo- 
dem’s status on your screen. 

One of the best things about this prod- 
uct is that Motorola owns Universal Data 
Systems. The company is rooted in the 
bedrock of the modem business and is not 
likely to be moved by the breezes blowing 
through the industry. Contact Universal 
Data Systems at (205) 721-8000 for more 
information. 


USING PROMPT IN LOGIN SCRIPTS 
l recently ran into a situation on my Novell 
network where | had to make only a single 
file in a subdirectory of many files inaccessi- 
ble to certain users. Novell said it couldn't 
be done, so | created the following proce- 
dure: 

a Include the line SET PROMPT = 
$L$P$G in the login scripts of less privi- 
teged users. Their prompts will look some- 
thing like <FA>. 

a Include the line SET PROMPT = $P$G 
in the login scripts for the other users. 
These users will have the familiar F:\> as 
their system prompt. Now you can tell users 


apart just from their system prompt. 

Include the following code in your Quick- 
BASIC programs to read the system 
prompt: 


re4 

DO WHILE ENVIRONS(I) <> ** 

IP EHVIRONS(I) = °PROMPT=$L$P$G° 
THEM 

GOSUB LOW_LEVEL_USER_ONLY 

ENDIF 

Tere? 

LOOP 


This routine allows your programs to 
read the DOS environment strings to deter- 
mine who is performing a task. Itis a useful 
way to keep certain people from using a 
particular file. For example, | include it as 
the first routine in an invoicing program to 
identify unwanted users. | then dump them 
to DOS or CHAIN them to another .EXE file. 
lalso use it to allow only one user to reset 
month-to-date sales figures and close ac- 
counting periods automatically without the 
danger of two computers doing the same 
procedure on the same file erroneously. 

This procedure would work for other op- 
erations within your programs that you want 
only certain users to perform, and you could 
also use other DOS environment strings as 
key identifiers if more security is needed. 

Doug Tennant 

Baltimore, Maryland 


U This procedure works because 
NetWare can give each usera 
unique set of login commands. 
The system isn’t secure since anyone can 
change his or her prompt from the com- 
mand line. But if you set a variable in a 
particular way in the environment and then 
test for that setting, it is more difficult to 
fool the system. 


NETWORK YOUR QUESTIONS 

Connectivity Clinic gives you practical so- 
lutions to networking problems of all 
types. We'll pay $50 or more for any tips 
we print, plus an extra $25 if you submit 
your letter on a disk. If you do, please in- 
clude a printed copy. We'll gladly answer 
your questions at no charge, but we cannot 
answer letters personally. Mail contribu- 
tions to Connectivity Clinic, PC Maga- 
zine, One Park Avenue, New York, NY 
10016, or upload them to PC MagNet (see 
the “‘By Modem’’ sidebar in the Utilities 
column). You may also contact Frank J. 
Derfler, Jr., via MCI Mail (use Derfler’s 
box named CONNECTIVITY CLINIC).a 


DEPM-6117 






0% 
F THE 


NATION’S 
TOP CEOs 








ADMIT 





THEY HAVE 








CEOs at 30 of America’s 
top 50 companies have ac- 
knowledged that they have drug 
problems within their 
organizations. 

They have good reason for 
concern. Research shows that 
drug abuse severely cuts the 
productivity of more than one- 
sixth of the nation’s workforce. 

So these executives have 
taken two important steps. 
First, they’ve made it corporate 
policy not to tolerate drug use, 
by anyone at any level of the 
company. Second, they're 
offering help to drug users by 
establishing employee educa- 
tion, assistance, and drug 
treatment referral programs. 


A DRUG 
PROBLEM. 





If you feel it’s time your 
company faced up to its drug 
problem, expert guidance is 
available to help you compare 
model drug programs, discuss 
legal questions, and educate 
your employees. 

Please call the National In- 
stitute on Drug Abuse Work- 
place Helpline for CEOs and 
managers: 1-800-843-4971. 
From 9:00 a.m. to 8:00 p.m. 
eastern time Monday through 
Friday. 

You'll be in good company. 


PARTNERSHIP FOR A 
DRUG-FREE AMERICA 
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The IBM Proprinter X24E’s handy front 


P 
feed and Propark feature help you juggle “= 
correspondence and spreadsheets with 


the greatest of ease. 


The letter quality Proprinter™ X24E is part of a 
growing family of IBM desktop printers with a host 
of innovative features designed to make your life 


button on the X24F’s simple 
3-button operating panel. 
And faster than with any 





simpler. . other printer, you're ready to 
Like the X24E’s front and back feeds. which let Pe, \ print single sheets or envelopes 
you insert envelopes or letterheads into a handy front in up to 15 handsome fonts. 
slot, without having to waste time unloading, then Then, with just another 
nloading, the continuous forms in back. quick press of the button, you're all set up to race 
Instead, all you have to do is push the Propark through spreadsheets, mailing labels or multipart 
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one mouth to feed can 
life easier. 





forms at speeds up to 288 cps. ductivity, ask your IBM Authorized Dealer or 

The ProprinterX24E will impress you with its IBM marketing representative to demonstrate this 
high-resolution graphics, speed. outstanding member of the Proprinter family. For 
versatility and ease of use. \ 22 the nearest dealer call 1 800 IBM-2468, ext. 162. 
And its reliable construction i You'll quickly see 
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COMPAG (BM 1% C 
onsuitant 
international SLT 286 
capri 20/40 Mb LaserJet IIP Soe ghee gs and Reseller 
Specialty $3675/34175 $999 $5795 Accrual Program 
($52,485 paid in 1988) 
: “a 
> 
MULTISYNC GS $249} dBase t 3455 | NEC 
PACKAAO BELL Amber/Green $85 | Displaywrite 1/2 $299 P2200 170/55 24 Wire $339 
IBM 00S 3.3/4 01 $90/110 P5200 $507 
COLOR/EGA MONITORS $255 ise Ri 
18M PS/2 8512 $435 vee cps ! 
PGS UltraSync $500 Lotus Symphony aaa Selec 
Model 70-£61/A61/061 $3550. Reape pee ea MicroSoft Windows 286/386 $73/335 ML182 Turbo $230 
Portable 70—60/120 Mb Orsk S | ZENITH 1390 $405 | ‘MicroSoft Excel $290 320721 $365/477 
Model 70-120 Mb Disk 20 MHz .. $4499 MicroSoft Word/ Work $220/110 300/91 saet8a5 
Madel 70-021 120 Mb Oss 25 Mite 98300 VGAICAD MONITORS Mutais Advaniane 23 oa 393/393 Color $980/1089 
Model 80-115 Mb Disk - $5750 | COMPAO AGCM Montor $1399 | Paradox 30 He | OTe 1 192/38 os $179 
MPAQ VGA Color $520 inst $75 
Sg aig od IBM PS/2 8513 $515] Quecken $9 | KX 11911 240/88 ops 2 
IBM PS/2 8514 $1150 Smaricom Ivitl $soor150 KX 1124 192/48 cps $309 
MITSUBISHI 6905 $2310 Ventura Publishing $490 KX 1592 180/38 cps $379 
NEC MultiSync 40/50 $1130/2400 Word Perfect 5.0 $225 KX 1595 240/51 cps $429 
386/200 Deskpro + | NEC MultSync 24/30 $519/679 LASER PRINTERS KX 1524 240/80 cps $540 
386S Deskpro 20 Mb/40 Mb. *scaly2eso | PACKARD BELL $349] 25-In-1 Font $295 | Toshiba 
ZENITH 1490 $619 | He deskJet Plus/lIP $675/999 Expresswniter 301/311 $333/410 
ul 
NOVELL NETWORK HP ScanderPus wile grea COMM./EMULATION 
HYUNDAI Diskiess Workstation 6595 NEC LC890 $3150 AST PC XT/AT 5250 Emulation $575, 
WESTERN OIGITAL 3 Node LAN kit PANASONIC KX4450 $1375 | EVEREX 1200 wiSW $75 
r eH howe Driver $850 TOSHIBA PageLaser 12-8 $2499 ened inven $137/195 
386 $5600 LOTT InvSCt $243/282 
NOVELL ELS It $1075 Ld bd t deri HAYES 1200 Ext $277 
NOVELL 286 Software V 2.15 $2100 Pe GATATEA eogsy se, | HAYES 2400 Ext #19 
NOVELL SET Level IV.2.15 S209 sions HAYES 24008 w/SCil nt $418 
S IBM PS/2 50 80 5250 Emulation 675 
ARCNET PC130 $185 W22x18 ——$375/630 | py PC XT/AT 5250 Emulation $675 
ARCNET PC260 _ $235 PRINTERS IBM PC XT/AT 3270 Emulation $450 
3 NE 1000 Ethemet Card $289 | Diconix IAMA Board $Call 
73200 40 tb Disk NE 2000 Ethernet Card $395 150P/150 Plus 301/333 | MEGAHERTZ 24008 $169 
75100 40/100 Mb Disk AACNET Passive Hub $90 | Epson US ROBOTICS 1209 Int $100 
T5200 40 Mb/100 Mb 0/538 fal sels Hub vee FX 850 260/84 cps $345 US ROBOTICS 2400 In! $159 
jernet Terminators 
ZENITH LAPTOPS ae Hea S10 MULTIFUNCTION CARDS 
LQ 850 264/88 cps $510 | AST 6 Pack w/384K $199 
TERMINA ops 
WYSE 50 Amber or a a $370 He 9 10/3018 cps $195 | COMPAG 4Mp $1900 
WISE 60 Amber Get 2 FX 5000 533/80 cps $1399 on $3000 
i079 VIDEO BOARDS 
SEAGATE 20 Mb Kit. $258 sovrwame Gree in $1125 | ATIVGA Wonder 256K/512K 319/419 
SEAGATE 40 Mb Kit XT $366 FTW Proprinter X24e $615 $1049 
SEAGATE 40 Mb ST 251-1. $299 Aldus Pagemaker $459 Propnnter XL 24e $810 ¢ ard 
SEAGATE 80 Mb. "$599 COMPAS Des 34/4 0 $59/110 Proorinter Ill XL $6.45 coMPAd you 
TOSHIBA 1.44 8b Flop $110 eres 
PROCOM Ext 5.25" for PS/2 =. $290 GENOA Suber Hi les 800X600 
COMPAO 1.44 173 HT . $195 4 pee we lve 
Card Ortv We Will Beat Any Price Dick GENOA Super VGA 
PLUS 20 Mb/40 Mb Hard Card $595/607 PARADISE Auto, Swsictie0 
coe oe PARAOISE VGA Plus/VGA 16 $295/301 
PROCOM 30 Mb/40 Mb s1iarsi8 BE Monoorarecs soo 
PROCOM 45 Mb for PS/2.. . $795 linoi 
MAYNARD 20 Mb ; pth Jn Minois Call... Pe CHIPS 
FAX 8087-1/2/3 $220/149/109 
MURATA M1200. $Col BORe7 G/OUI2SISK — $9SaraAsIerE/S08 
MURATA DS I600 pisees SALES AND QUOTES (Outside iflinois), 1-800-634-8215 2 
Rebpeeea ae ers SHIPPING AND TECHNICAL SERVICE: 1-708-654-4170 oe apices: a 
: ‘ i x 
TOSHIBA 3010 $1278 ___QUOTE-A-FAX: 1-708-325-4969 CAC beerOreae sid 
TOSHIBA T3300 $1199 © Ali manufacturer's warranties are = Prices subject to availability and Kensington Masterpiece Plus $110 
TOSHIBA T3700 $1500 good through AP Systems: change without notice He pedat eM eects ene 
COPIERS : pone ents call Brian. * Prices reflect 3% cash discount 6 Outlet Surpe Protector $25 
a pene ie © Over 4000 prod ilabl © Next day delivery available for as MICE 
CANON PL? $1210 Agee oerucavelatag Iittle as $8 LOGITECH C7 HiRes $70 
wlth $6,000,000.00 inventory in LOGITECH PS/2 $69 
TAPE stock. Wire transfer accepted LOGITECH G7 Sent $68 
een He iScee : sei * tBM og rae your order © Fraud aggressively prosecuted ee aN bia jin he 
MAYNARD 60 Mb XT/AT inuExt . $675/881 within minutes of receipt. . King ch IBM Bo 
MAYNARD 60 Mb for PS/2 $899 ¢ 24 hour burn In on all CPUs, A Se aes - ee sane bins 
PUNTA EY Mas $1199 _« Stock orders placed by 4:00 PM Se ramieseh oe Sao 
MONOCHROME MONITORS shipped same day. © Corporate terms available tebe 
AMOEK 410A $145 © Credit cards charged upon ship- ty mer 
COMPA Mono Amber/Green $210 th ig ae ii al IIo Lihect i ee INTERNATIONAL ORGANIZATION 
oe eed "$210 ; OF COMPUTER MARKETERS 
CIRCLE 295 ON READER SERVICE CARD ESE 
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LA PTOPS 
—— A AES 


714-373-2006 


MITSUBISHI 
MP2e6L: 2 

MP296L: 20MB 
MP286L: 40MB 


NEC 

Untralight 2MB 
ProSpeed 288 20MB 
ProSpeed 286 40MB 
ProSpeed 386. 40MB 


SHARP 

PC 4602: 2 Floppy 
PC 4641: 20MB 

PC 5541 386/40MB 
PC 7241: 286/40MB 


ZENITH 


TOSHIBA 
T1000 
With 768K Card .. 


T3100E/20MB 
TI100E/40MB..... 
T3200/T32008X 3259/CALL 
T5100/40MB.... . 3999 
T5100/100MB : 
T5200 /40MB 4699 
T5200/100MB 


% MONTHLY SPECIALS 4 sessavecoe scar 


TOSHIBA T1000 with 768K 
card and DESIGNER Carry Casa 999 


TOGHIBA 34158L w/stand 485 


Diamond Scan Titt & Swivel 
NEC 2A Super VGA 

MultSyne 3D 

MultiSync Piue 

MultiSync 4D / SD 
PACKARD BELL MultiSync 8530 
SONY VGA 1320 
SONY MultiScan 1304 
ZENITH ZCM-1490 Flat Screen 


PRINTERS 
DICONIX 150 PLUS Per wi3' cable 
NEC P2200 Pereltel 
$200/5300 
Color Kit for §200/5300 
Cut Sheet Feed 5200/5300 
PANASONIC 1180/1101 
KXP 1128 
KXP 4450 Laser 
TOSHIBA 301/311 
321SL/341SL 
KENSINGTON Printer Stend 
With Printar 


DRIVES & BACKUP 


TOSHIBA 3 5” internal w/ universal 
mounting kit’ 720K/1 44MB 

FLOPPY 5.25” Externel for Laptope 
360K /1.2MB 

PLUS HARD CARD 20/40 MB 


90/109 


299/349 
489/629 


controlier, cables, manual & mounling kil 


7 30MB for PC/XT 


OTROS IOI IS tGn 


TOSHIBA T5100/40MB 
with DESIGNER Carry Case .. 


PANAFAX UF-135 
PANASONIC KXP-1124 


4089 


DISPLAY CARDS 
ATI VGA Wonder 256K /512K 265/319 


GENOA Super EGA HiRes + (4880-9) 169 
With Gem Graph Software 199 
PARADISE VGA Plus 
Peradise VGA Plus 16 
Paradise VGA Professional 
VIDEO-7 Vega VGA 
FastWrite VGA 
Vega V-RAM VGA (256K) 


MODEMS /MOUSE, ETC. 


ATI 2400 ETC Int wisw 
ATI 2400 ETC External 
HAYES 1200 int w/Smartcom I! 
ZOOM 2400 Internal w/ sw. 
2400 External 
LOGITECH Bus Mouse 
HiRez Bus Mouse 
MICROSOFT Mouse Ser 


229 
245 


379 


In tactory sealed boxes with 
INTEL manual & factory warranty. 
8067: 5/8 MHz 
80287: 8/10 MHz 
80387; 19/20/25 MHz 
80C287-A 


SOFTWARE BONANZA 
BATTERY WATCH Ver 10- 3.5" 
BITCOMM 3 Ver 35 - 5 25” 

BORLAND Sidekick Specify 5 25 or 35 
CARBON COPY Pius Ver § 1 - § 25” 
EASY by MicroPro Ver 15-35” 

GEM GRAPH 5.25” 

LAPLINK III: Serial & Parallel 

LOGI Peint/LOGI Cadd 

LOGITECH Publisher 

LOTUS Metro 3.5” Ver 1.0 

PC PAINT Plus - 5 25” 


RRRKSSSSIRS 


RISSIRISSIRISSINISS ING 


eal eal ea Uo alls 


* FREE x 
SHIPMENT 


1 PREPAID orders only (by check) with UPS Ground 
to 48 contiguous states. Allow 2/3 weeks for per- 
sonal & company checks. Cashier check orders 
shipped immediately. 


FOREIGN ORDERS 
WELCOME 


SIDK< 
Ry RSSt “ 


MEMORT EXPANSION: 
T1000 768K Card 
T1200 1MB 
T1600 2MB 
T3100E 2B 
T3120 1MB/2MB 
T3200 3MB 
T5100 24B 
TS200 2MB 


MODEMS: Specify Laplop mode! 
Megahertz 1200/2400 
Megahertz 2400 MNP Level 5 
IEC 2400 

Toshiba 2400 

World Port Pocket Modems 
1200 with AC Adapter 
2400 without Carbon Copy 
2400 Ext W/ Carbon Copy + 

Ext Modem Cable for Toshiba 

Numeric Keypad. T1000/ 12/16/3100 

Ethernet Card for Toshiba 

Battery Wetch 

Laplink Il). Sera! & Paratlel 


LAPTOP ACCESSORIES 
AC Adapter T1000/T1100+ 
110/220 Dua! Voltage 
AC Adapter T1200/T1600 
ACiAuto Adapter with Battery” 
T3100, T3200, T5100, T5200 
Auto Adapter T1000/1100 + 
Battery Charger 71200/T1600 
Battery Pack 11200/T1600 
Carry Cases T1000/T1200 
Other Modets 


DELUXE Carry Case w/ehoulder strap, 
extre pockets for SW, manuals, portable 
printer, etc Specity model 143 

Leather Case by Toshiba Specify for 
T3100, 3200, 5100 or 5200 

Expaneion Chasie w/interface card 
Specity Toshiba mode! 

Expansion Stot (1) WonUnder 
WonUnder tl 2 slots 

Floppy 5.25” External 360K/1.2MB 200348 


e FAX ¢« ATTACK e 


COMPLETE PC 

Fax Goerd 9600 449 
Complete Communicator’ Modem, Fax 
& Answering Machine 669 


QUADRAM 
JT Fax Board 4800 
JT Fax Board 9600 agg 
JT Fax Portable 4800 316 
JT PRO 96 Modem & Fax Board CALL 


WORLD PORT 2496 
Portable Fax/Deia Modem 


BROTHER 330 


CANON Fa 3 
CANON Fax 15 
CANON Fax 20 
CANON Fax 25 


EPSON F100 
EPSON F2000 
EPSON F3000 


MURATA #200 
MURATA M1200 
MURATA M1400 
MURATA M1750 
MURATA M1600 


PANAFAX ur.135 
PANAFAX UF-140 
PANAFAX UF-145 
PANAFAX UF-150 
PANAFAX UF-155 
PANAFAX UF-250 
PANAFAX UF.260 


199 


PANASONIC kxF 80 
PANASONIC KXF 100 
PANASONIC KXF 120 
PANASONIC KXF 220 


RICOH rr e50 
RICOH RF 900 
RICOH RF 920 


S838 


338 fas 


2PPP 


Pas 
WATTLE 


4 
e 


388828 B22 
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credit card orders 


FOREIGN Ast avec hasta haus oY ona AG Shiva a 10% 


(Min ‘countries may ba more Ail cred 
ORDERS : lcs amount owed FAX. 714-001-2954 


POLICY: Prices & availability eubject to change. Add 3% {Min $5) for COD, MC/VISA, and 
5% for Amex. Ali sales final Not responsible for compatibility Refused/returned shipments 
eubject to 20% charge (Min $50} FOREIGN » ORDERS * WELCOME 


PLEASE REFER TO AD# PC 807 
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Alctington Computer Products gives you the 
best prices. . .and service! 


COMPAQ 286 


DESKPRO 286 ~— {12 MHZ) 
1 Drive 640K. 40 MB, 
Mono Monitor 


COMPAQ 386 

Model 3868 MOD | 

Model 3868S w/40 MB (16 MHZ) $2899 
Model 386E w/40 MB (20 MHZ) $4795 

S0MB. it MG Mersory, VGA » Model 386E w/110 MB 

Graphics Card, Mono Monitor$2399 Model 386-33 w/84 MB 

COMPAQ PORTABLES Model 386-33 w/300 MB .. 

386 Model 40/100 ...$5599/$6895 Model w/110 MB-25 MHZ. 

SLT 20/SLT 40 Model w/300 MB-25 MHZ 


Portable II) 20 MB 


IBM PERSONAL SYSTEM Il 
Mode! 30, 286, 40 MB, w/Monitor 
Model 50Z, 30 MB, w/Monitor 
Modal 55SX, w/30 MB w/Monitor 
Port. 70/120 


Model 70, w/60 MB and Monitor .. 
Mode! 70, w/121 MB and Monitor. 
Model 80, w/44 MB and Monitor 
w/Color Monitor add $250 
IBM XT & AT .... Caff for Cusfom Configurations 





AST PREMIUM 
ae wes PRINTERS 


10 MHZ, 512K, 1 floppy, 40 MB, 20 MHZ, 1 MG Memory Cache, LX 810 ...CALL LQ 850... CALL 
seria! and paraltel ports, mono 1.2 floppy, 40 MB (28Ms.), mano ae 850... ae ie ae as err 
monitor. monitor. 1050 .. CALL 1 .. CAI 
$1799 $3349 LQ510... CALL LQ 2550 ,, CALL 
VERY COMPETITIVE PRICESiI! 


OKIDATA 
SOFTWARE ML 320.... $339 ML 321.... $469 


D Basa III Plus . 8 ML 390.... $469 ML 391.... $639 
D Basa IV ive: :: 393....$989 

Harverd Graphics TOSHIBA 

IBM Displaywrite IV.... 321 S/L / 341 S/L $459/$619 
Logitech Mouse 
Lotus 123 PANASONIC 
Managing Your Money $329 1524 
Microsoft Mouse $179 1592 
Microsoft Word $249 

Mouse Systems Mouse 
Multimate Adv. II 

R Base for DOS 
Symphony 

Ventura Desktop Pub! 


MULTIFUNCTION 
BOARDS 


DFI w/384K .... $169 

AST 6 Pack w/384K.... see. $189 

AST Rampaga Plus.......... «» $389 

Evarax PSII w/2 MG 

Orchid Tiny Turbo 

Orchid Extra 

intel Above Board 286+ 

Irma Board IIb 

AST 5251-11 Plus 
HEWLETT-PACKARD 

Laserjet I! 

Laserjat IIP w/Toner 


64K Ram Chips 9 for $20 Deskjet Plus 


256K Chips/1 MG Chips each $5/$15 
1 MB Simms 
Compaq 386 1 MB 


Word Partect 5.0............... $219 


MODEMS & FAXES 


Laserjet IID ... 
1 MG Upgrade 
2 MG Upgrada 


Compaq 386 4 MB Hayes 1200/2400 ......... $249/$369 
8087-3/-2 Everex 1200/2400 
80287-6MHZ/8MHZ ....... $149/$199 Everex 2400 Externel 

80287-10MHZ US Robotics 2400 Int 
80387-16/80387-20 $319/$359 Sharp FO-220 Fax 
80387-25/80387-33 $469/$595 Sharp FO-300 Fax 


800287-A Sherp FO-330 Fax 


4 MG Upgrade 
Headline Cartridge 
Pacific Page 
Plotter-in-Cartridge 
25 in 1 Font 


Leserjet 





DRIVES & TAPES 


VIDEO BOARDS MONITORS 


ATI EGA Wonder 800 .... $219 NEC 
ATI VGA Wonder Multisyne HA 
ATI VGA Wonder $12 .... $319 Multisyne WO .. 


i Everex EGA $139 Multisyne IVD... 
Irwin 20 MB Tape.. $339 40 MB for AT (ST251-1)$339 Hercules Graphics Plus .. $179 Multisyne XL, 19 


Irwin 40 MB Tape.. $449 80 MB for AT Hercules VGA MITSUBISHI 


1OMEGA Orchid Pro Designer EGA/Oiamond Scan ... $349/$499 
Bernoulli Box (1 514” 20 MB Int. w/card Paredise Autoswitch 480 . $149 PRINCETON 
Bernoulli Box 11 51," 44 MB Int. w/card . Peradise VGA Ultrasyne 
Dual 20 Ext. w/card Paradise +18 Ultra 16 
Paradise Professional .... $299 a 
PLUS : SAMSUNG 


Vega VRAM VGA 
Hard Card 20 MB ... $529 =o Color/EGA.......... «. $229/$329 
Hard Card 40 MB ... $649 Multisyne 


Ext. 51,” for PSII... $169 | SEAGATE HARD DISKS 
Ext. 1.2 for PSII... $199 20 MB for XT (ST225). $259 
Toshiba 31,” 720K . $89 30 MB for XT (ST238). $269 
Toshibe 31,” 1.44.. $99 40 MB 31% (187) 








Our €pson Printer prices can't be beat! 
Please call for a great price. 


Care in design, 
engineering and 
manufacturing have made 
Epson an Industry leader 
and the Industry 
standard. And to back 
thelr reputation, a one 
year warranty stands 
behind every Epson 
product. 


Arlington Computer 
Products Is an authorized 
Epson® dealer. Please 
call for immediate 
delivery at very 
compeltitive prices. 


Epson LQ-510 


Epson FX-850 


* Narrow-carriage 9-pin, dot-matrix printer 

@ SmartPark”™™ e uniqua Epson paper- 
handling innovation, lets you switch from 
fanfold to single sheets or envalopes 
without removing hardware or paper 

e With a standard push feed tractor and 
single sheet friction feed, the FX-850 can 
handle virtually any type of paper as well 
as envelopes 

@ The FX-850 prints 290 characters per 
second (CPS) in high-speed draft mode (10 
CPI); 54 CPS in Near Letter Quality mode 
{12 CPI) 





Epson LQ-850 


e Epson’s 24-pin, dot matrix technology 
creates true letter quelity characters and 
high-resolution graphics 

© Prints 180 characters per second (CPS) in 
draft mode; 60 CPS in letter quality (12 
CPI) 

© Epson's SmartPark™ 

© Exclusive SelecType front control panel 
offers quick, easy selection of populer 
typestylas, fonts and pitch 


Epson LQ-2550 


© 24-pin technology craetes superior Letter 
Quallty characters and high-resolution 
graphics up to 360 dpi 


Aldington 
Computer 


Products . ine. 


Detective sotware oil Oe replaced wilt 
the same tom only Herdwere will be 
raplaced of repaived at our 

within terms and limits of the 
manufacturers warrenty We cannot 
guarantee compatibility Al sates are final 
and returned shipments are subject to a 
fastoctung fee 


3025-E S. MALMO 
ARLINGTON HEIGHTS, !L 60005 


Epson's 24-pin, dot matrix technology 
craates true letter quality charecters 

Epson's SmartPark™ 

e Exclusive SelecType front control panal 
offers quick, easy selection of popular 
typestyles, fonts and pitch 

© 264 Characters per second in the high- 
speed dreft mode delivers outstanding 
productivity 

© 88 Characters per second in Letter 
Quality moda for enhanced, high- 
resolution characters 





® 7-Color printing capebility is stenderd 
® Epson's SmartPark™ 
® Exclusive LCD SelecType front control 


panel for easy selection of pre-sets, fonts 


and printer functions 


© 133 Charactars per second print speed in 


Letter Quality mode (12 CPI) 


e400 Charactars per second print speed in 


dreft mode (12 CPI) 
* Epson LQ ESC/P™ assures software 
compatibility 





dm 


Epson FX-1050 


© Wide-carnage 9-pin, dot-matrix printer 

@ SmartPark,” a unique Epson paper- 
handling innovation, lets you switch from 
fenfold to single sheets or envelopes 
without ramoving hardware or paper 

@ With a standard push feed tractor and 
single sheet fnction feed, the FX-1050 can 
handla virtually any type of paper as well 
as envelopes 

© Tha FX-1050 prints 290 cheracters per 
second (CPS) in high-speed draft mode (10 
CPI); 54 CPS in Neer Letter Quality mode 


Epson LQ-1050 


Epson's 24-pin, dot matrix technology 
creates true letter quelity cheracters 

e Epson's SmartPark™ 

© 264 Cheracters per second in the high- 
speed draft mode delivers outstanding 
productivity 

® 88 Charactars per second in Letter 
Quality mode for enhanced, high- 
resolution characters 

© Exclusive SelecType front control panel 
offers quick, easy selection of popular 
typestyles, fonts and pitch 


EPSON 


WHEN YOU'VE GOT AN EPSON, 
YOU'VE GOT A LOT OF COMPANY.” 


Epson is a ragistared tradamark of Seiko 


FOR ORDERS: 


800-548-5105 


TERMS AVAILABLE TO 
APPROVED CUSTOMERS 
HOURS C.6.T. 

8 am - 6:30 pm — Mon-Fri 
Sam - 1 pm — Sat. 











A great new look, and so reliable they have. 
“. CompuAdd written all over them. 


e challenged our engineers. . 

A simple task: don't just make them prettier, make them 
better.. When you consider CompuAdd’s reputation, they had 
no easy task. : 

Added functions. 

‘The design team chose to downsize and build five new fune- 
tions into each new motherboard: a dual IDE hard drive 
interface, a dual diskette drive controller, two serial ports, _ 
a parallel port and a game port interface. These built-in 
fanctions reduce by two the number of expansion cards users 
typically purchate, The result to you: increased functionality 
and reliability and a smaller footprint. 


configuration options. Every new low profile CompuAdd 
system is five-card expandable. Up to three full-size and 
two half-size cards can be added. Users retain maximum 
flexibility in diskette and hard drive configurations, includ- 
ing the freedom to specify two half-height hard drives. 


~CompuAdd’s No-Risk Guarantee 


3 NoCharge 90-Day Express 
« Part or Product Exchange 
for Mail Order Customers 


anne tn Cpl gate PU 
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j | Call Today! And discover the new standard for 
| corporate and personal computing. 


800-666-1872 








$595 


64700 


810 Monitor and Hard Drive Options 
MGA CGA CVGA 

No Hard 6470! 64706 64711 
Drive $600 $830 $1130 
20MB 64702 64707 64712 
{69ms) $970 $1110 $1410 
40MB 64703 64708 64713 
(69ms) $1120 $1260 $1560 
The CompuAdd 212 


Far and away the best value 

on the market in a 286 PC AT° 
class system, the 212 can handle 
the toughest MS-DOS™-based 
software at 12MHz. 


« 80286" processor running at 12MHz 

«512KB RAM expandable to 4MB 
on motherboard 

* 0 wait state page-mode memory 

* Built-in dual IDE hard drive 
interface 

© Built-in dual diskette drive 
controller 

¢ Built-in parallel port and two 
serial ports 

* Built-in game port interface 

¢ Three full-size 16-bit and two 
half-size 8-bit expansion slots 

« 80287" math coprocessor su 

© Choice of 5.25" 1.2MB or 3.5” 
1.44MB diskette drive 

« Real-time clock 

© 101-key enhanced keyboard 

© 145-watt power supply 

Monitor optional. 








Introducing the new line 


The CompuAdd 810 


Perfect for word processing, 
spreadsheet and database appli- 
cations, the 810 is also an 
economical alternative for LAN 
stations that don’t need 286 or 
386 architecture. 


An unbeatable value: 
* NEC V20* processor rated 
at 10MHz 
«640KB RAM with parity checking 
. Built-in dual IDE hard drive 


interface 
Built-in dual diskette drive 
controller 
* Built-in parallel port and two 
ial ports 


* Built-in e port interface 

* Three full-size and two half-size 
PC/XT™ expansion slots 

* 8087° math coprocessor support 

© 5,25" 360KB di drive 

* Real-time clock 

© 101-key enhanced keyboard 

© 145-watt power supply 


Monitor optional. 





$895 


212 Monitor and Hard Drive Options 
MGA EGA CVGA 
20MB 64731 64736 = 64741 
(28ms) $1359 $1709 $1799 
40MB 64732 6473764742 
(28ms) $i499 $1849 1999 
8oMB 6473364738 64743 
(15ms) $i7290 $2078 = $2160 


The CompuAdd 216 


Our new 216 meets the speed 
and power needs of OS/2™ 

and SCO™ XENIX: All of the 
same features as the CompuAdd 
212 with a blazing processing 


speed of 1GMHz. 
Monitor optional. 
216 Monitor and Hard Drive Options 
MGA EGA CVGA 
40MB 64777 «6493764782 
(28ms) $1500 «$1949 $2030 
80MB 64778 = 6493864783 
(15:3) $1829 §2179 $2260 
LOMB 64779 «64939 «64764 
(15s) eueg $2379 8K 





of CompuAdd computers. 


The CompuAdd 316s 
Power packed on o small footprint, 
the 316s opens the door to 386 soft- 
ware at an exceptionally low price. 
Like all 300 series systems, the 


316s comes with one year of 4 
FREE onsite service. [= ’ 
© 80386SX° processor running at " 
16MHz el 
© 1MB memory expandable to 4MB 2 rene ee a 
on mothe bo eT 


¢ 0 wait state page-mode memory 

¢ Built-in dual IDE hard drive 
interface 

¢ Built-in dual diskette drive controller 

¢ Built-in parallel port and two 
serial ports 

Built-in game port interface 

¢ Three full-size 16-bit and two half- 
size &-bit expansion slots 


* 80387SX° math coprocessor support $s Monitor and Hard Drive Options 


© Choice of 5.25" 1.2MB or MGA CVGA 

3.5"1.44MB diskette drive 40MB 64788 Ross 64793 

es ee seat ae 
¢101-key enhanced keyboard los : 

15) $2329 © $2679 82700 

© 145-watt power supply TOMB 64790 494564795 

(15ma) $2530 7 $2960 


Monitor optional. 


The CompuAdd 220 


“If what you want is a fire- 
breathing DOS machine, 
the CompuAdd (220) is o 


good choice.” pe Magazine (4/11/89) 


¢ 80286 processor running at 20MHz 

* 1MB RAM expandable to 5MB on 
motherboard 

© 0 wait state page-mode memory 

¢ Disk caching software 

¢ LIM 4.0 support 

¢ ROM shadowing into faster DRAM 

$ ¢ Dual IDE hard drive interface 





2 4 49 * Dual diskette drive controller 


¢ Built-in parallel port and two 
64799 serial 
¢ Six available expansion alots 


220 Monitor and Hard Drive Options —_ 80287 math coprocessor support 
ana yes yee ¢ 40MB IDE hard drive 
(28ms) $2449 szen9 © Choice of 5.25" 1.2MB or 
SOME eae ce a 1.44MB diskette drive 

ya ¢ Monochrome VGA monitor 
en 570 pared ¢ 16-bit VGA video adapter card 
1S0MB 64802 64808 = 10). -key enhanced key! 
(18c0) $3579 


¢ INTEGRATOR™ software 


FREE technical support and onsite service are included in your 
purchase of a CompuAdd 220 system. It’s just part of being a 
completely customer driven company. 


CompuAdd’s Full Profile Systems 
Are Packed With Speed And Power. 


From the beginning, CompuAdd has been a new kind of technology 
company, intent upon building better machines measured against 
one ultimate standard—better value for the dollar. 


Now we offer fully configured 386 systems. The Big Guys. With all 
the hardware and speed you need to handle the toughest business 
problems. As PC Magazine wrote sbout them, “The inhouse 
engineered (320 ond 325) are o big step in the right direction” 
and “CompuAdd’s (316) is 0 good example of value you can get 
for dollars spent by mail.” Call today for prices and capacities. 





(purchase? Unwilling to sacrifice quality, flexibility, reliabili 


Computerize Your Business For 
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CompuAde’s New Career Starter Kit™ 


At the heart of the new Career Starter Kit is our most 
affordable XT-compatible workhorse, the new CompuAdd 
810, with its sleek, small footprint design. Surrounding the 
810 is a package that contains everything you need to 
start computing. Monitor. Printer. Cables. 
Operating and applications software. 
Even paper and blank diskettes. 


¢ CompuAdd 810 computer ° Hen Spinnaker® Eight in-One™ 
(XT sompatible) ted software 


¢ NEC Ae neeny a rated at 10MHz oF eal clock 

*640KB ty checking * 101-key enhanced keyboard 

¢ Built-in a ey fact aa and ° ken paper ret ten blank 
iskettes 


C Buuteaa dual dual oes drive controller 
¢ Built-in perallel printer port and Color monitor optional. 


Cet 


two serial ports 
. Three full-size and two half-size 
° +08 math ome support Career Starter Kit Options 
keeeeewinaemer tot Sh eh Set | 
"and cable Eg eee 
¢ 5.25" 360KB diskette drive $1179 $1319 $a 
¢ CompuAdd MS-DOS v4.01 and 4oMB Gi7ia 64723, ——«GaT28 | 
GW-BASIC’ software siso $1460 $1700 


CompuAdd’s New Professional Starter Kit™ 
Looking for the value, savings and convenience of a package 


or technical support when you invest in a business computer? 


Sn tit AD 


¢ CompuAdd 212 computer (AT: © Choice of 5.25" 1.2MB or 
compatible) with 40MB hard drive 3.5" 1.44MB diskette drive 
© 80286 processor at L2MHz uw Add MS-DOS v4.01 and 


running 
¢512KB PRAM expandable to 4MB * Ga Basic 


CompuAdd iNT TEGR 
on motherboard u Ma 
* 0 wait state page-mode memory pi software 
° aa dual IDE hard drive and Itume clock 
ame port interfaces ¢101-key enhanced keyboard 

° Built in bh drive controller ‘ec RePeri and ten blank 
¢ Built-in lel printer and 

two serial ports id cal ont opin 
* Three full-size 16-bit and two half. Professional S Sage 
Gad 
* Monographics monitor and adapter 0MB 64748 «GA752— BAB 
* Panasonic” 1180 printer and cable Se Ek 















Color makes charts and graphs easter to 

read and our EGA combo makes ec 
ing color video two your system easy 

Features 14° (13° poate 

montor and wt) 9 

Provides 640x480 

resolution, 031mm 


dot pitch, and 16 out $489 
of a possible 64 colors. 51702 


Flat Screen Monographics Combo 
12” monitor, tilt and swivel base, 
monograpbics adapter card. 51700 $139 
Video Graphics Array (VGA) Combo 
14” (13” viewable) analog color 
monitor and a CompuAdd VGA 
a card. 51705 $579 





























XT Class Hard Drives 
20MB Seagate (64ms) half-height, 
with controller. «70er $279 

30MB MiniScribe” (65ma) half-height, 
with RLL controller. 47100 $299 
30MB Seagate (65ms) half-height, 
with RLL controller. «7101 $299 
40MB Seagate (4(ms) half-beight, 
with controller. +7200 $425 

60MB MiniScribe (61ms) half-height, 
with RLL controller. 47250 $389 


XT FlashCards 
FlasbCard-20™ 20MB MiniScribe 
(65ms). 47005 $299 
FlashCard-30™ 90MB MiniScribe 
(65ms). «7104 $329 








A Feast of Low-Cost, 
High-Performance Components! 


Video Combos 


Super VGA Combo includes the 
Mitsubishi Diamond Scan 14° (13” view. 
able) color VGA monitor and a 
CompuAdd 16-bit VGA card. 51706 $745 


Monitors 


Color CGA 14” analog monitor 
offers a 14” (13° viewable) display 
with a 0.31mm dot pitch and 

640% 480 resolution. 51079 $379 
NEC’ Multisyne 2A Super VGA color 
analog monitor 14” (13° viewable) 
screen and 0.31mm dot pitch pro- 

vides 800x600 resolution. 51208 7 $510 
Seiko instruments 14" monitor 

flat, black Trinitron™ screen with 

up to 1024x768 resolution, 0.26mm 
dot pitch, and one electron gun 
technology for intense colors, s10ez $595 


Graphics Cards 
CompuAdd 16-bit VGA adapter card 
provides up to 800x600 resolution, 
with 16/256K colors. 48237 $259 
Orchid ProDesigner VGA Plus 
features 512KB memory with 

up to 1024x768 resolution, 

and 16/256K colore #335 $415 


‘One of the giants of mail aie CompuAdd wa 

*, quality hard disks, competitive prices, excellent docu 
od mentation, and courteous service backed up by a 

it -| 30-day trial period and money-back guarantee. 

Liem | —PC Magazine, Baitor’s Choice for Mail Order Hard Disks, dune 27, 1989 j 


Take advantage of the convenience and 
greater flextbulity provided by the speedy 
40MB Seagate* (28ms) AT-compatihle 
hard drive. Every CompuAdd hard drwe 
= ee the cewt connecting cable, 


$399 


47207 


a ore FREE 
PC-FullBak™ disk 
backup software. 


AT Class Hard Drives 
20MB Seagate (65ms) half-height drive. 
47003 $21! 

40MB MiniScribe (61ms) half-beight 
drive, 47203 $319 

80MB Seagate (28ms) full-height drive, 
4701 


ESDI Hard Drives 

90MB CDC (18ms, 1OMBit) half-beight 
drive. 47405 

150MB CDC (18ms, LOMBit) full-height 
drive. 47432 

320MB MiniScribe (18ms, 1OMBit) 
full-height drive. 47454 $1699 

320MB CDC (14 5ms, 10MBit) 
full-height drive. #7453 $1789 

6390MB CDC (14.5ms, L5MfBit) 
full-height drive. 47476 $2699 


Customer driven, 





NEW! HardCache/ESDI™ Controller 





The new CompuAdd HardCache/ESDI Controller reduces system access time to 
cached data to less than 0.5ms—up to 30 times quicher than even the fastest hard drive! 


Perfect for any network, CAD/CAM, or graphics application. 
Features automatic system self-configuration, programmable 

prereads, and automatic cache set definition. Base configura- 
tion 256KB. Upgrades require 100ns SIMMs. 


$495 


46510 


NEW? ESDI 10MBit controller. «6517 $180 


Diskette Drives 
—_ = 4 





Our double-sided, high- 
density 3.5° 144MB 
diskette drive is an 
exceptional bargain. 


$89 


5.25" Diskette Drives 

360KB XT-compatible (black). 45300 
360KB AT-compatible (gray). 45302 
1.2MB AT-compatible (gray), 45350 


3.5" Diskette Drives 
720KB XT.compatible (black). «5202 $89 


Tape Backup Systems 
40MB internal backup for AT-com- 
patibles, 45905 $329 (Regularly $359) 
60MB internal tape backup for 

XT: or AT-compatibles. «5950 $859 


Math Coprocessors 
802878 math (8MHz). 
«29 

80287-10 math coprocessor (10MHz2). 
50252 $249. 


80387-20 math coprocessor (20MHz). 
so277 $439 


80387-25 math coprocessor (25MHz). 
50278 $549 


Input/Output Cards 


VO Card for XT-compatibles with serial 
port, parallel port, game port, and 
clock/calendar with battery backup. 
48001 

VO Card for AT-compatibles with serial 
port, lel port, and game port. 
43003 $49 


Memory Cards 


AT-compatible EMS card with 0KB 
expandable to 2MB. 48102 $119 

Intel Above™ Board PLUS with 
512KB expandable to 2MB for 

XT- and AT-compatibies and 
PS/2™.30. 48176 $419 


Multifunction 
Boards 


AT Multifunction board with 
OKB expandable to 1.5MB, serial 
port and parallel port, 48701 $89 
XT Multifunction board with 
384KB RAM, serial port, parallel 
port, game port, clock/calendar with 
battery backup, and utility software. 
«710 $199 


Input Devices 





The CompuAdd Optical Mechanical 
Mouse features 200dpi resolution, 
Dr. Halo lir™ 


Microsoft’ Bus Mouse is an 
optical/mechanical mouse with 

bus interface. 550s: $119 
Hewlett-Packard ScanJet Plus 
Desktop Scanners scans photographs, 
drawings, or printed material into your 
desktop publishing environment. Pro- 
vides high resolution of up to i 
Requires interface kit. seoo7 $1 
Hewlett-Packard ScanJet 

Plus Interface Kit for 

XT: or AT-compatibles. sev0s $395 








Uninterruptible 
Power Supplies 










American Power Conversion uninter- 
ruptible power supplies provide five to 
65 minutes of precious operating time 
(depending on your configuration) for safe 
exiting of sofware opplications. Features 
noise filter and surge suppression, main- 
tenance-free battery and charger, over- 
load protection, and two-minute warning 
before fi inal shut down. 200 (300, 360) 


tite G425 


Model 450AT 
40710 


for PC AT, PS/2-80 
and 386 systems. 

Model 520ES for file servers. 
4071 $499 


Near-Letter Quality 

Panasonic* 1180 (11" carriage, 

192 draft/38 NLQ). 56180 $195 
Epson’ LX-810 (11” carriage, 

180 draft/30 NLQ). 56303 $199 
Epson FX-1060 (15" carriage, 

290 SuperDraft/54 NLQ). sa13 $469 
Okidata Microline’ 321 (15” 

carriage, 300 draft/63 NLQ). 56360 $465 


Letter Quality 

Panasonic 1124 (11" carriage, 

192 draft/63 LQ). seas9 $339 
Okidata Microline 390 (11” carriage, 
270 draft/90 LQ). sess: $469 
Panasonic 1524 (15" carriage, 

240 draft/80 NLQ). 56382559 
Okidata Microline 391 (15” carriage, 
270 draft/90 LQ). sexe $649 


y design. 


Enhonce the art of producing publication-quality printed 
documents with o Hewlett-Packard LaserJet Series I. 
Features 512KB RAM, toner cartridge, 0 200-sheet letter- 
size input tray, and RS-232/parallel interface. 








Power Supplies 


150-watt XT-compatible replacement 
power supply. 40700 

200-watt AT-compatible replacement 
power supply. sears $119 


Modems 


Internal Modems 

1200 baud %-card internal modem 
with software. 49500 

2400 baud internal modem with 
software. 49553 $119 

Hayes 2400B 2400 baud '4-card 
internal modem. 49552 $409 
Everex Evercom™ 2400 baud 


49551 $149 


External Modems 

2400 baud external modem. «9557 $129 
Everex 2400 baud external modem. 
49875 $179 


FAX Boards 

Internal JT FAX board (4800 bps). 
s6io7 $249 

Internal JT FAX board (9600 bps). 
56109 $549 







 dakenteai Value baud in ‘Perbénal 
5 _ Computing Offers Retail Convenience, 
Osetia 


roa fi me eth > 


































| Tor receive our oa gas full-color inlde of | 
tremendous savings on quality computers 
and accessories, call now: 


800-666-1872 _ , 


$1749 


Epson LQ-1080 (15" carria 
264 draft/88 LQ). 56333 ST 


Laser Printers 
Hewlett-Packard LaserJet Series IID. 
56802 boos 
MS-PS’ 810 Adobe 
roa printer. s6a2i So 


Printer Accessories 

QMS Big Bin sheet feeder with 

1000-sheet capacity, 38505 $635 

QMS UltraScript™ PC adds the 

powerful flexibility of PostScript 
printing to practically 

any eae! sesso $138 

LaserJet Series II and IID toner 

cartridge, black (prints 4000 pages). 

sa00 $89.10 a 








\ ftanivesary WE WON'T BE UNDERSOLD!* 




















Now, A Complete XT® Compatible 


Computer For Under $500?! 
768K 10MHZ TURBO COMPUTER 
THe RAM Crisis For Only NO HIDDEN COSTS - INCLUDES! 
h h ib! h 
is Oved = § 49925 * ates. 
Now with AN eis Mode, And Security Keylock 
% Full 768K RAM, Instolled And Tested 


ADDITIONAL 128K AT + Porallel, Serio!, And Game Ports Stondord 
NO Extra Cuarce! Don't Pass Up = CGB NGS MGA Card induded 
OC! ene cr 
Yhe Wise Buy * + 150 Watt Power Supply 
Buy Wise Now __ * 101 Key AT@Style Keyboard 


%& 360K FI Drive And Controll 
And SAVE! —_® 340K Floppy Drive And Controller 
+ Completely Assembled, Tested, And Burned In! 
We % PLUS—Free Quality Word Processor 
Fane TRIPLE THE VALUE!!! 


1, We want yau to be the first ta take advantage 
at this apportunity. VIP Computer Inc. has 
Computer Direct yaur source far the best deal 

in the country! 


i) intention! GDR Untenlanien: Cans CES ETH 
SARARSAAR AAS peed 


2. If this computer fails due ta workmonship or 
quolity during the first year, we will replace it. 


3. NO RISK! 30 Day Hame Trial!!! 





Monitor Optional 


Throw Away Those Keys!!! | Lowest Price 286 16 MHz* Ever! 











1 MB 16 Mhz* 0 Wait Computer AT® Compatible 
Here's What You Get... WwW Includes MS-DOS 4.01 & GW BASIC 
© 8.0r 12 Mhz Switchable Turbo Comes Completely Assembled & Tested 


With All These Standard Features 
\ © 512K, Expandable ta 4 MB 


ee © 80286/12.5 Microprocessor 
i Runs at 16 MHz° 
© Switchable Turbo 8, 10, 12.5 Mhz 


© Phoenix BIOS 
High Tech aa aipee oiios - 
8 © 10! Key Enhanced AT® Ki 
: Neer cna Teckalonh : a “ ® Dual Hard/Flappy Controller 
© EMS 4 0 Sottwore Included f © 2 Serial, Parallel & Game Ports 
© 1.2 MEG Floppy Drive 
© MGP Card 
© Built-in Math Co-processor Slot 
° 5 Device Bays - 
3 Open, 2 Closed 


JUST ARRIVED! NIP 286 


“16 MHz on Londmork 

Performance Rating 9 5 
® IBM XT ond AT ore registered 
trodemarks of International 
Business Mochines 



















¢ 200 Wott Power Supply 
© Operction Speed Indicator 
*1BM®, 05/2 Novell Unix Compatible 
























(os }[st (ts) 
one. wm 
ee” 
pr aeeet et 
NEW! State Of The Art . * rageeses re F 


Soft Touch Security Keypod. ee 
*16 MHz on Landmork 

















Performance Rai nol 
@ 1BM_AT and — Registered Trodemorks of Internafiona! Pe tee renin Monitor Optionol List $1299.95 
800-BUY-WISE EXT. 33 We Love Our Customers 
iM RECT 
800-289-9473 EXT. 33 Outside Service Area Call 312-382-5058 22292 N Pepper Rd 


FAX ORDERING! 312-382-7545 Barrington, IL 60010 








BEST SERVICE IN THE USA 


© 90 Day immediate Replacement 
© Experts In Customer Satistaction 


© Free Technical Assistance 
© Bulletin Board Service 





PRICE IS NOT ENOUGH! 


* Past, Lew Cost Delivery ° 15 Day Heme Trial 
© We Credit Cord Fees ° Free Cataleges 


LOWEST PRICES EVER: 


SEAGATE 


Hard Drives & Cards 


20 MEG Half-Height Drive Kit 


includes Cantraller 
List 
Neze 


$229°° 
ST-225 


40 MEG Super Fast Drive 


$378". 
Model 
ST-251-1 

80 MEG Hard Drive 


$599°"5 


20 MEG Hard Card 


$294": 


30 MEG Hard Card 


bist 
$799 
Model 
$T-4096 


List 
$399 
Model 
ST-125 


$334": 
ST-138RLt] The fastest printer you'll ever need. 


Magnavox 8762 
Color RGB Monitor 


Lise 
3049 


Magnavox EGA 
Monitor 


MASTERCARD 
COD 


Prices do not include shipping charges. Call to lowest delivered cost. We ii II shipments at no extra cos! to you! All 
ckages gre normaly ahtpped UPS Ground. 20d dy and overnight delivery ore avercble i Mi 

ts; Canada, Puerto Rico, Alaska, Hawaii, Virgin islands and 

add 6.5% sales tax. Prices and availability subject to change withoul notice. Not responsible 


10°" 180 CPS 
Printer with NLQ 


NLO 180-11 


§ 1 4 st $299.95 


No one can sell this printer for less! 
720 CPS 6 Head Printer 


15" Carriage 


95 


List 
$1995 


100% iBM® 
Compatible 


Laptop 
Computer 


The B-300 is a 286 based unit 


thot gives yau the power of 

an AT® at only 15\bs. With 

its built-in20 MB hard drive 
ond 1200 Baud Hayes 

-campatible modem, this is 
the one yau've been 


waiting far! 
95 
Uist 


$2495 


High Speed Ultre-Compect 
PC with Supertwisted Displey 


5%" DSDD Disks 
As Low As... 


100% Hayes 
Compatible 
Modems 


1200 Baud Internal 


Modem Software Included 
«+. G $29.95 Value! 


$ 44° List $629.95 


1200 Baud External 
Fits in the palm of your hand 


$69" 
List $238.90 


2400 Baud Internal 


Made In the USA! 
Modem Software Included 
++» @ $29.95 Value! 


9s 

$ 89 Liat $129.95 

2400 Baud External 
Mode In the USA! 


$ 99°: 
Uist $349.00 


5%'' High Density 
Disks 


As Low As... 


4 labels @ ech ea 


t+ Made in the USAI + 
3%'' DSDD Disks 


As Low As... 


Lots of 10 5 4 
ea 


5 ea 
No Limits - Lifetime Warranty! 


Save 1°%*on Any Product 
in Our Discount Catalog with the 


Computer Direct, Inc. 


"We Love Our Customers" 


Call Now 800-BUY-WISE 


ta Apply for the Credit Card and Get Your FREE Catalog 
* Introductory Otter - Apply Now! 


byt hc ipet ealighelt gtr ometyi om Usegt cpa 


tors in Continental 
= : ippbgeate | errors or amissions. 





CIRCLE 246 ON READER SERVICE CARD 


LAPTOP COMPUTERS 
SPECIAL PRICING ON ALL LAPTOPS 

TOSHIBA ... ALL MOOELS 
NEC .......+ PROSPEEO 286/386 . 
NEC ......... ULTRALITE 1MB/2MB... 
COMPAQ ... SLT 286 20MB/40MB 











ZENITH ..... SUPERSPORT 20MB/40MB . . SPECIAL 
COMPUTERS 





COMPA ...286e ALL MODELS CALL 








WYSE TERMINALS 30/50/60 ... 
PACKARO BELL ALL MOOELS .. 
EVEREX ....286/20MHz 1/2/4MB RAM... 
EVEREX ....386/25MHz 1/2/4MB RAM... 
ALL EVEREX STEP COMPUTERS INCLUDE NATIONWIDE 
1-YEAR ON-SITE SERVICE CONTRACT 


DISC DRIVES/TAPE ac! UP 
SEAGATE ... ST238R 30meg kit .. 126 
SEAGATE ...ST251-0 40meg 40ms _ 

SEAGATE ...ST251-1 40meg Che oa 
SEAGATE ...ST4096 80meg 28: ae 
TOSHIBA ... 1.44MB/720K 3.5° FLOPPY 
MOUNTAIN 40meg 
ARCHIVE ... 40/60/150MB INT/EXT .. 


MATH CO-PROCESSORS 





195 
217 
.. 939 
369 
AT5 
FAX MACHINES 
MURATA-CANON: PANASONIC-SHAPP .......... CALL 
Office Automation, 
OA 
Laser Partner™ 


KX-P4450 


HIGH SPEED AT A LOW PRICE 
* 11 pages per minute. 

* Two 250 sheet paper cassettes. 

® 300 dot-per-inch resolution. 


* 5 emulations Incl. HP Laser & Epson. 


* Parallel and serial interface. 

© 512K RAM (1.5 mb upgrade). 

* 11 resident fonts. 

© Optional legal & envelope cassettes. 
¢ 1 year Panasonic warranty. 


Lanse, 
WORKS 


350 Lexington Orive, Buffalo Grove, II. 60089 








PRINTERS 
PANASONIC 
KXP1595 ....000...438 
KXP1524 ..........539 
KXP4450Laser .. CALL 











speaeneee sass 669 
LC890 Laser .....3079 
380 .....coeeeee NEW" 
390/391 463/634 
93 weessseeerrereees 989 
NX1000....... +0169 NX2400............ 289 
NX1000RaInbow229 —X82415..........0.. 589 
EPSON 
FX-B50 ......... LQ-850 .........0 
FX-1050 LQ-1050 .. 
LQ-510......... Ld-2550 
HEWLETT PACKARD 
OESKJET......... 579 LASERJET IIP .....989 





DICONIX 150+ ...315 LASERJET lI... 2789 


MONITORS 

NEC 

MULTISYNC GSW . 14° mono... 
MULTISYNC IIA ... 14° 800x600 







MULTISYNC 30 ... 14° 1024x768 . 2 
MULTISYNC plus... 15° 960x720 tooo BD 
MULTISYNC 40/5/D “NEW”... 

MULTISYNC XL.... 19° 1024x7668 ............. 2039 
PACKARD BELL 

PB1472... . 14” Flat Monochrome ... 109 














P81439E6 .......... 14° EGA 640x350 .........348 
P88541VG.......... 14° VGA 640x480 ......... 309 
MITSUBISHI 14° 1381 DIAMDSCAN .498 
MITSUBISHI ....... 16° 6605 1024x768 .... 1289 
MITSUBISHI . 20° 3905 MULTISCAN 1639 
ZENITH ...... . 1490 14° VGA 640x480 .589 
PRINCETON ........ALL MODELS............. CALL 
SAMSUNG..........CN4551 MULTISYNC .CALL 
SEIKO ......... «CM1430 14° VGA.......... 545 
PANASONIC PANASYNC 1391 ..... “NEW” 
VIDEO BOARDS 


ATIVGA WONDER w/mouse 256K 
ATI VGA WONDER w/mouse 512K . 
PARADISE 480 autoswitch .... 

PARADISE VGA+VGA+16. 
PARADISE PRO .... 
VIOEO 7 Vega VGA 
VIOEO 7 Fastwrite VGA . 
VIOEO 7 V-RAM VGA 256/512K 
ORCHIO PRO-OESIGNER .. 
HERCULES Graphics Card 










The PANASONIC 1100 SERIES. 


The Next Generation in feCagrencel 


KX-P1191 





PANASONIC...DESIGNED WITH PEOPLE IN MINDI 


KX-P1180 & KX-P1191 
¢ 9-pin printer. 

© 240cps draft (192cps KX-P1180). 
¢ Rear, top or bottom paper feed. 
« Push/pull tractor. 

© 6K buffer (@K on KX-P1180). 

¢ Auto paper loading feature. 

¢ Paper parking feature. 

« Emulates Epson & IBM. 

¢ 2 year Panasonic Warranty. 


CIRCLE 469 ON READER SERVICE CARD 


KX-P1124 

® 24 pin high resolution printer. 

© 192cps draft printing speed. 

© Rear, front, top or bottom paper feed. 
© Push/pull tractor. ¢ 6K buffer. 

¢ Auto paper loading. 

* Paper parking. 

¢ 3 macro settings. 

¢ Emulates Epson and IBM. 

© 2 year Panasonic warranty. 


Your credit card 1s not charped 
untl the product is shipped 


=" 300-669-5208 & 2 


F CUSTOMER SERVICE 312-459-6883 * FAX 312-459-6933 
GROEAS SHIPPED WITHIN 24 HOURS © IF YOU FINO A BETTER PRICE CALL US 


Cail us for quantity discounts 
= 7 ~=°Prices subject to change 
We check for stolen credit cards 


SHAMROCK BREAKS THE $1000 BARRIER - 


PERFORMANCE RATINGS, Landmark Version 1089: 19.6 


| 386 COMPUTERS 


Meet the u8mate personal computng mache made supnandy 
aflordable We use MICRONICSystern boards with 32K 35ns 
‘stac RAM cache for best performance, and mace n USA quality 
Basc system ndudes 1MB RAM, 1.2 or 1 44 foppy, Ld sie 
chasss, senal & printer ports, SCSVRioppy controler, & 111 key 





PRICE 


Norton St MIPS 
25 43 o799 


58 


Modems 
Guaranteed to provde the best quality data transier of any modem 
you have ever used. Pros nctudes MIRROR & sofware. 


2400 PC treomat 9 
2400 Extemal BK) 


1200 Pocket t 
2400 Pocket S180 


2400 PC intermal wah 
MNP Laval S sw 


2400 Extomal wih NVR & 
MNP LevelS B43) 


| SEAGATE Disk Kits 





Gens 


, 


Ait 


a 


Each SEAGATE dsk dive s pretestad and fonremed nour plant 
We preload our bundled sofware whch noiucies TakeTwo toppy 
backup ually Leaprecacie disk cache sofware, and Menus 
‘Direct. each Wt comes wih all necessary mouneng hardware 
faceplates, and an dustraied ineiructon manual 


PC/XT kits come wah a short siot Sengale controler Please 
‘speciy the make and model of your compuser and whether you 
Need a ful or hetl-heght face plate 


AT/2B6/366 dive ists Use your @x0S8ng controller and do not 
roquire a face plate Drives larger than 32 megabytes noude 


SCSI kits add the performance & flexcbity of rmeligent disk drives 
10 your systom. Faster transdor rates, aulo error detecton, and 
‘bull-n 1 1 itereave capability are benefits of the SCSI rtertace. 





ST412/506 interface Drive Kits 
Formatted Capacty 21MB 32MB 49MB 66MB 
Ave. Access Time: 65ms 65ms 40ms 28ms 
PC/XT/Tandy 1000 $239 $289 S439 S499 
AT/286/386 $199 $249° $349 $449" 
indicates RLL controller required. 


SCSI intelligent Drive Kits for PC/XT/AT!386 Tandy 
1000,ASXTXTLSL 


avB SAB 4B) OCOKB ON 
&s Os Os Os 


Bx?!) $0 SA be] SB 
Kits indude host adapter, cables, mountng hardware 


80386SX = $999 





tt you have been waitng for pnoss to drop to erter the world of 32 
bt compueng, your ship has core in Heres your chance fo get 
on the next generaton of S86 software-wihout the bo pnos tag 
Our basc system is loaded wah all these standard leaiures. 

+ {nel 80G86SX CPU nunreng at 16MHz 

- MB ol RAM standard, expandable tb BB. EMS 4.0 support 

- Ful sve chess. 5 drive bays. and 6 avakabie expansion siots 

- Chone of 1 2B 5.25" or 1 44MB 35° fonpy deve 

+ Senal game. & prnter ports 

- 11 They calo.taior keyboard wih ALPS tactile swaches 

- Commo SCSiFoppy Controller supports up to 8 SCS! devaoes 

- Your chane of Phoenix or AMI BIOS 

- Intel 80635 controller supports 2 or 4 way page ineroave 

~1 Year warranty & 30 day money back guarantee 


286 COMPUTERS 


The best bang for your buck in personal computers today Basic 
SySiem indudes 512K. 0 watt stale RAM expandable tp 4B on 
9yStem board, your chore of 1.28 or 1.44MB floppy aful-sze 
chasss wih five dove bays, RS-232-C senal & panter port, high 
performance SCSIAoppy Disk controfer & our 111 key solar 
Calovlator keyooard wath ALPS tactile keyswiches 


MODEL/SPEED 
Shamrock 286 12VHz 
‘Shamrock 286-16Maz 





NorionS! MIPS 
140 24 
180 33 


PRICE 
bs) 
Es) 


| SHAMROCK Disk Cards 





Leprecard Hard Dek Cards feature SEAGATE fast ancess disk 
dnves.and controiers. the most usted name in the mdusty Low 
lower CONSUTING Onves reduce System tamperdiures noreasing 
component ile Leprecards come wih TakeTwo fappy backup 
utity Leprecache Dek cache and Menus Direct sofware 


SCSI Laprecards introduce the speed of teligent drives into the 
hard disk card world. For an ackinonat $40 we offer a SCSI disk 
Card wit a foppy interface. saving you an expanson siot 


Ws all backed up by our racitonal 30 day money back guarantee, 
one year warranty, unified technical Support. and sn house repars 
done by Seagate techrcaans. Thafs nght. we actually f& things 
here at Shamrock not just automaacally send you a rebum unr ike 
many “Trai-order” comparues. 


Formatted Capacity: 2IMB 32MB 49MB 65MB 
Ave. Access Time: 40ms 40ms 40ms 24ms 





$1412/506 intertane for 


PC/XTTandy 1000 $279 $309 SA79 $599 


SCS! High Speed treertace 
for POXTIAT/306 2 Tandy $349 $379 $399 $689 
1000. A TLSL SX 

Square Pin NLQ Printer | 


$149 





» Draft speeds from 1350ps tb 2700s depending on font 

- Square prs give excellent near iefier quality o.tput at 27ops. 
- Tractor and incton paper feeds. 8K printer butier 

- Soc selectable pnnt modes inclucing near ietier quality mode 
- Upto 160 characters per line (20 cp) 


- 1 year imiad replacement or exchange Warranty 
- BM& Eon Emcor 


‘Special Pricing when Purchased with a Computer! 


Check Out These Complete System Prices! 


Video Resoiuton > 


Shammock 386SX $98 $1119 $1299 

Systems with Seagata SCSI Hard Drive 
138N -32MB 40me $1290 $1418 $9 
157N1 46VB-28rs $1378 S146 S678 
296N S4VB 2Bme «$1409 $619 S79 
1096N-83MB 24me $1573 gee 913873 


XT_ TURBO | 
The biggest bargan in PC compatinie compuang Thanks to the 
NEC V20 processor ths system provides 4 fmes the procenaing 
(power of the 8M PCXT (Norton S! Version 4.5 Ratng. 4.0) Base 
System indudes 640K RAM. full size chasms wth four hal-heght 
inve bays, 150 wall power supply, 8 siot motherboard, senal & 
prrter ports. 64 hey “AT” styie keyboard, 360K floppy and clock! 
Calendar wih bailery backup. As win all Shamrock systems we 
back you wih a 30 day money back guarantee & 1 year warranty 


$88 ~—_- With Mono Adapter & Monitor $618 


3.5" Floppy Drives 





eh — Var 


1.44 Megabyte Kits for PC/XT Systems 
Each iit indudes a brand name 3.5" fonpy dinve capanie of reacting 
both 144MB and 720K diskettes. A short siot, hugh speed foopy 
Controller doubles the data transier rate Each comes wih a 
manual and TakeTwo the foppy backup uelty named PC 
MAGAZINE Editors Chane in 1986 & 1987 


Extemal Kit$279 internal Kit $199 
720K irternal Kit wih mounting frame, & TakeTwo. 
tor PO/XTIAT (Roqures DOS 320r $15 dner sotwar) 29 
144MB Internal Kitw TakeTwo tor AT/386 86SX $109 


Tape Backup} 





« Upto 80 Megabytes per tape 


+ 2MBmn nT, 1 MBmn in POXT 
+ Exteel Chasse $119 option 
Novell 3COM, SCO Xeno: Compatinte 
~ DC2000 Tapes $20 each, 6$110 
+ 120 MB extra length tapes avatable 
- PC WORLD Best Buy 


828 Via Alondra Dept. P 
Carraro CA 53010 


TOLL FREE 
ih’ (800) 729-ATXT 


by na FAX (805) 388-8776 
* No Extra for Visa, Mastercard. Discover (Amex add 3%) 
* Poces include UPS surtace shipping. 

* Federal Express shipping just $1.50 per pound. 
* 30 Day Money back guarantee. No restocking fees. 
* Corporate & instawonal purchase orders accepted. 





MORE POWER... . LESS DOLLARS 
i FASTPATA If you're concerned that our price is too little 


to pay | for a complete new computer system,’ 
Personal Computers we'll gue a 30 days to change your mind. 


When you first get your hands on a 
FastData computer, you may wonder 
what's the catch? After all, you get a 
fast 286 or 386 system with a mono- 
chrome monitor and a 40mb hard disk 
that's ready to run right out of the box. 
You get guaranteed compatibility. You 
get top-notch components from Western 
Digital, Seagate, Toshiba, and other 
industry leaders. You get a one-year 
warrantee (ask about our on-site option) 
and free technical support. You can 
choose peripherals from FastMicro's 
large inventory. And if you are not 
thoroughly satisfted within 30 days of 
having on your desk, we'll refund the 
purchase price (excludes shipping). 

What's the catch? We don't include 
MS-DOS, that's $79 extra. 


FASTWATA 386° 
Includes 1mb 
$1995 ie: 


Check Our Standard Features 
20mhz 80386 
1mb Memo 
40mb 28ms Seagate Hard Disk 
High Resolution Amber Monitor 





FASTMATA 386°* 
$4595 sien 


Check Our Standard Features 
16mhz 80386SX Processor 
1mb Memory 


40mb 28ms Seagate Hard Disk 
High Resolution Amber Monitor 


$ Includes 640K, 
1 1 9 Monitor & 40mb 
Hard Drive 
Check Our Standard Features 
12mhz 80286 
640K Memo 


40mb 28ms Sea ate Hard Disk 
High Resolution Amber Monitor 


Phoenix BIOS 
Monochrome Graphics Card 
101 Key Enhanced 
Keyboard with tactile click 
Parallel & Serial Ports 
Clock Calendar 

1.2mb Floppy Disk Drive 

5 Drive Bays 

8 Expansion Slots 

Security Lock 

Utili ovale 

80287 Coprocessor Option 


Phoenix BIOS 

Monochrome Graphics Card 
101 Key Enhanced 
Keyboard with tactile click 
Parallel & Serial Ports 
Clock Calendar 

1.2mb Floppy Disk Drive 

5 Drive Bays 

8 Expansion Slots 

Seoul Lock 
80387SX Coprocessor Option 
200 Watt Power Supply 


Phoenix BIOS 

101 Key Enhanced 
Keyboard with tactile click 
Parallel & Serial Ports 
Clock Calendar 

1.2mb Floppy Disk Drive 

5 Drive Bays 

8 Expansion Slots (1-32 bit) 
Security Loc 

80387 Coprocessor Option 
200 Watt Power Supply 
Upright Case J 25mhz Options 


200 Watt| ower Supply C : ; 
all for other Options OPTIONS 5 

Call ree ae OPTIONS 64mb 22ms Drive Add:$200 : 
64mb 22ms Drive Add:$200 64mb 22ms Drive Add:$200 80mb 28ms Drive Add:$400 ! 
80mb 28ms Drive  Add:$400 | 80mb 28ms Drive —_ Add:$400 CGA Color Add:$170 4 
CGA Color Add:$170 CGA Color Add:$170 EGA Color Add:$350 
Add:$350 EGA Color Roc 358 16 Bit VGA Color Add:$450 


EGA Color 
16 Bit VGA Color Add 5450 16 Ba NGA Color 

















About ¢ Options: At FastMicro, we know that a low price on a 
computer means nothing if it costs a small fortune to outfit it the 
way you want. That's hy we offer hundreds of products to 
enhance your new system. Take a look at our listing of products 
onthe next page to really appreciatehow much youcan save when 
you purchase a FastData computer system. We will be glad to 
integrate any of these fine products into your new system for you. 
At FastData, our commitment is to quality. 


























ALPS 

Allegro 24 
Citizen GSX140 
Diconlx 

150 Plus 
Epson 
Fujitsu 







393 (iBM) 
Panasonic 
KXP1180 
KXP1191 
KXP1124 





























P351SX 


LAPTOPS 
Megehertz Modems 
24008 Most Toshiba 
2400B NEC, Epson 
Mitsubishi or Zenith 
Mitsubishi 
NEC MultiSpeed’s 
Toshiba 


T1000 

T1000 768k Card 
T1200F / 
T1200FB Backlit 
Uae Backlit 


1600 
75200/100mb 


































Ce Datebase 
tipper 
DataEase 
dBase IV 
dBXL Diamond 
Foxbase Plus 
Paradox 3.0 
Q&A 
RapidFile 
Rbase for DOS 
Reflex 


GEM 
GEM Desktop Pub. 
Pagemaker 
PFS:First Publisher 
Publisher's Paintbrush 
Ventura 

Financial 


Bedford Integr. Acct. 
coneuer Assoc. BPI 


DAC Payroll 3.0 

Dollars & Sense 

Managing Your Mone 

Peachtree Complete 
Graphics 

Corel Draw 

Deluxe Paint ll 

First Graphics 

Freelance Plus 


Harvard Graphics 
Perspective Jr. 


PRINTERS 


Desktop Publishing 


309 
ATi 
325 "9400 ETC Int. 
319 VGA Wonder 256 
Call ve pier 512 


Eva 
519 12008 Int Modem 
| 24008 Int Modem 
309 MERGE ESO 
495 Gan 


659 Super EGA ws aes 


Call Taal VGA #: 


VGA #ea00 


BOARDS 


225 FastData (satsfaction gauranteed) 


335 2400B Int. Modem 
469 CGAor MGP Card 


999 Super EGA Card 


si ea Hopy Corgi 
1 ‘ontroller 
ee Hercules Graphic Card + 


297 Intel 
425 8087-2 


167 ProDesigner 
289 Pobesinert Plus 
Tiny Tur 

439 Paradise 
599 Autoswitch 480 
929 VGA Plus 
VGA Plus 16 
VGA Professional 


Practical Peripherals 


149 12008 Int Modem 
24008 Int Modem 
189 Promethaus 


Call Promodem 12008 Int. 
Cali Promodem 2400B Int. 
Promodem 2400G Ext. 


639 Tha Completa PC 


259 «©Answering Medline 


1349 _ Hand Scanner 40 
1449 USRohbotics 


1949 1200 Baud Internal 
Call) 2400 Baud Intemal 
5495 2400 Baud Extemal 


399 


449 

439 First Choice 
129 Works 
185 Windows 286 
ae Windows 386 


397 Logitech C7 Serial 


159 Logitech HiRes C9 Bus 
Logitech HiRes C9 Serial 

175 Microsoft Serial or Bus 

159 Microsoft W/ Windows 286 


479 OmniMouse Serial 


Fe PC Mouse II Serial or Bus 
49) Power Protection 


Cal Curtis Ruby Plus 
Datasheild 100 


Pro ie 


Cell Macro Assembler 
§3 tierton Guides { 


53 T Po eae ras ge 


eeo 
139, Turbo Pescal 5.5 
Quick Basic 
Call| Quick C 
45 Quick Pascal 
Call 


307 Allways 
269 Excel 
149 Lotus 
255 Lucid 3-D 
69' Quattro 


Integrated 


Mice 
179 Keytronics Professional 


Spreadsheets 





99 
39 
33 
169 


119 
219 
379 


229 
319 
207 


115 
175 
229 
299 


59 
129 


49 
99 
Call 


209 
139 


69 
119 
149 





60 


79 
Call Wi 


Call 
145 


wn 
a 


ideo 7 
Fast Write VGA 
Vega Deluxe 
Vega VGA 
V-RAM VGA 


MONITORS 
Magnav 


javOXx 

78M749 VGA White 

9CM082 VGA 
Mitsubishi 

1410 EGA 

Diamond Scan 1381 
NEC 

Multisync 2a 

Multisyne 3d 

Multisyne 4d/5d 
Princaton 

Max15 

Ultrasyne 12” 

Ultras! fe 14° 


Ultra 
Selko cm1430 
Son 

1302 Multiscan 

1304 Multiscan 
Zenith 1490 


DISK DRIVES 
Colorado 
Jumbo 40-120mb Int. Tape 
Miniscribe 
40MB XT Kit #8450 
40MB AT #3650 
71MB AT #3085 
alten! 
AT MR535 


San XT Kit #225 


80MB AT #4096 
Toshiba 

360K Flopp) cia 

720K 3.5° Op 

1.2MB 5.25” 

1.44MB 3.5” Floppy 


Utilities 
Carbon Copy Pi 
arbon Copy Plus 
Desklink 
Desqview 
Desqview 386 
Direct Access 
Fastback Plus 
Formtool 
Formtiller 
Laplink Plus 
ra link V. 
-Dos 4. spege 
as Utiities 
Norton Advanced 
PC Tools Deluxe 
ProComm Plus 
SideKick Plus 
Sideways 
Super PC Kwik 
tee Pro 


Word Processors 


Ami 

GEM First Word Plus 
Grammatik til 
Manuscript 
Multimate Adv. II 
Professional Write 
Rightwriter 


Word Perfect 
Word Perfect Library 
WordStar Prof. 55 
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Cal! On Non-Listed Items 


















Toshiba T1000 


‘639 


The T1000 is the perfect / 
second PC! Itcomes with = 
512K ofRam,a720K 
floppy dave, a 


in ROM! All this i ina ; . 
battery-powered 7 pound package “=” 

A 768K Ram card ts just $269 and can be set as 
base, expanded, or a non-volitile Ram disk. 


WordPerfect 5.0 


$215 


The most popular word 

processor is now even 

better than ever! Version 

5.0 adds multiple font 

support, graphics inte- 

gration, page preview 

and = = much = more. 

WondPerfe 5.0 still retains its feel 

and ease of use that made it #1 .Combine this with 
the best support in the industry and you can't lose. 


FoxBASE+ 
$185 <_ 


FoxBase+ 2.10 is simply 

the fastest dBASE com- q 

patible database software . XZ ay y 
available. FoxBase+ also a 

adds many enhancements ©. 7 & j 
to the dBASE language. = 

And it’s user-friendly too, ho a 
its FoxCentral uses pull- 

down and pop-up menus and you can pesfonn 
every important database operation without pro- 
gramming! There are even LAN, runtime, and 
386 versions available. 


FastWrite VGA _ 


by Video Seven: 


———___. 


7 
rune, 


for today’s high resolution monitors. Ms propne- 
tary technology incorporates high speed data 
paths to reduce access to memory and sixteen bit 
connector enhances performance even further. it 
does a maximum of 800x600 resolution on your 
multisyne-type monitor and is gauranteed VGA 
hardware AND software compatible. 





TERMS: No Charge for Visa or MasterCard. 
Shipping & handling charge: 3% (Min. $4). Prod- 
uct warranties, offers & claims are handled by the 
manufacturer. DOA's repaired or replaced at our 
uption. Unupened retums get full refund. All 
opened retums are subject tu 15% restocking fee. 
FastData products have a 30-day satisfaction gau- 
rantee. Call for retum authorization (RA) number 
first. No retums on used items. Shipping is not 
refundable. Sorry, no COD's. Personal/company 
checks delay shipping. Compatibility is not guar- 
anteed. APO's add $15 per box. Prices/availablity 
subject to change. AZ orders add 6.7% tax. For 
your protection, we check for stolen credit cards. 
New Mailing Address: 

3655 E. LaSalle St., Phoenix, AZ 85040 

To place orders call: 800-441-3278 

For customer service call: 602-437-0300 











{] YES! 1 want to subscribe to COMPUTER LIBRARY. | ' 
One Park Avenue, New York, NY 10016 
2 Enchwed 05 $695 fie my one-year subscrpren (12 monthly bce ! 
tna stare sales ¢ax where applicable® and $25 shipping USA, 
PCM 12/12 | 
C1 Enclosed us $1330 for my annual subscription (12 monthly 
ussyes at $695) and a Sony CD-ROM dave ($635) plus state 
sales tax where applcable® and $25 shipping USA, $35 Canada. 
3 Thave enclosed a check or 
mamey onder as payment in the amount vf §. 
(2 Please bull me against the enclosed 
purchase order for the amount of §. 
(Cl Pall my credet card © AMEX = MasterCard = VISA 


Exp. date__/ 








Account = 





“Computer Library makes me and my 
users expert on a subject~fast. If?'m 
not familiar with something, a quic! 
search gets me the information I need 
instantly and saves hours of work.” 


~Julian Horwich, Executive Director of CAMP 
(Chicago Association for Microcomputer Professionals) 


The time for Computer Library is 
now. Literally. Because in a matter of 
seconds it gives you all kinds of com- 
puter information that until now you 
couldn't find. 

The fact is, Computer Library deliv- 
ers an entire year’s worth of informa- 
tion from over 120 computer, techni- 
cal, and business periodicals on a single 
compact disc. All you do is press a few 
buttons and Computer Library races 


CIRCLE 158 ON READER SERVICE CARD 


Time saver 


through over 50,000 articles and 
abstracts to find exactly what you need 
from magazines like PC WEEK, 
PC/Computing, Government 
Computer News, and PC Magazine. 

So instead of searching for product 
information, you find it. Instantly. 

Instead of guessing about market 
trends, you can read what the experts 
have to say. Immediately. 

Instead of wasting your time, call 212- 
503-4400 and subscribe. For 
just $695 a year, you'll get a 
new disc every month. And 
you'll have all the informa- 
tion you need exactly when 
you need it. Now. 





THE ULTIMATE DESKTOP REFERENCE 
Computer Library ts a trademark of Ziff Communicanons Company: 


Meil Order Electronics - Worldwide 


ameco 


ELECTRONICS 








— QUALITY PRODUCTS 





COMPETITIVE PRICING 
PROMPT DELIVERY— 


Logitech ScanMan Plua 
Scanner and Mouse 


SCANP scanner.nu.» $259.95 
MSER  Senai Mouse...... $79.95 


MBUS -» $99. 
MPS2 $74.95 


Niche Tek 9600 Baud 
Fax Bosrd 


* IGM PC’XT/AT Compatible » Allows 
the user to tum off the computer and 


still send/receive FAXes » 9600 baud 
communication rate + Graphic editor 
* Includes built-in speeker, phone 
cord, auto on/off power box. soft 
ware and manual 


reese tsnssneseseese$ 349,95 


Prometheus 9600 Baud 
Modem | 


QBOOE externa 9000 Baud». $749.95, 


12008 intemai 1200 Baud 
24008 intemal 2400 Baud, 





» Resolution. 1000 lines per inch » Accu- 
facy. +0.01° * 12° x 12° work ema 
permits @ proximity factor of +0.5° « Emu- 
lates nine of the world’s mest popular 
formate * includes AutoCAD 10 template 
* EEPROM allows custom configuration 


PODSCAT......02+-000000.$199.05 





RIX EGA and VGA Faint 
i » (BM PC/XT/AT Compatibii 


Part No, _Deserietien ________Prigg 
EGAP aa Paint Program... $79.95 
VGAP vaca Paint Program $119.95 





Dynamic RAMs 
4164-150 — 65:596x1 (150ns) a0. 







511000P-80 1.046 576x1 (60n8) 1... 








1355, Road 
Belmont, CA 
24 Hour Order Hotline (415) 592-8097 


FAXs (418) 692-2503 of (415) 595-2664 


ick. Jameco Gimt 
ps Sheets - 50e each 
Send $2 00 Posi 
© 1969 Jameco Electronics 12/09 
IBM ts @ registered trademark of 
Internationa! Business Machines 


Jameco 12MHz 286 Laptop Computer 


MiniScribe 







41256-150 262 14421 (15079)... $3.25 
§11000P-10 1,048 576x1 (10008) $12.95 


tage for a FREE 80-Page Catalog 


* 6MHz or 12MHz Operation 

* 80C286 Microprocessor with 
NEAT® CHIPSet™ 

* Includes MS-DOS 3.3 & 
GWBASIC 3.2 

* One 8-bit and one 16-bit 
(1/2 length) Expansion Slot 

* 1Mb RAM Included, 
Expandabie to SMb Onboard 

* Two Serial Ports and One 
Parallel Printer Port 

* 20Mb Hard Disk Drive 

* 1.44Mb DSHD Floppy Disk Drive 

* 13.4 Norton SI Rating 

* One-Year Werranty 


SLT 286........0ss0000 $2299.95 


Call or Write 
Today 
for a FREE 
80-Page Catalog 
—— 24-Hour —— 
Order Hotline..- 


40Mb & 150Mb wea 
Tepe Back-Upa -» - 

for IBM PC/XT/AT/386 & Compatibles 
{QFAS500): - Reads and writes industry 
standard GFA formats » Back-up 40Mb in 
10 minutes » Back-up 300Mb to 500Mb with 
axtended tapes and data compression 
software = Includes 150Mb tape cartndge 
(0310): » Back-up 40Mb mm 40 minutes 
* Back-up 60 to 120Mb with extended 
tapes and data compression software * In- 
cludes 40Mb tape cartndge 


QFA500 1s0mp Back Up.....$1049.95 
O510 corm Back up i 


for IBM PC/XT/AT, 386 or Compatibles 


PartNo, Description __Prica 
CATR CAT Trainable OCR... $189.95 
WORDSTAR EASY 

Word Processing a... $39.95 


EASY 
QAPLUS DiagSoft Diagnostic ..... $29.95 


PINAR = SpinRite Hard Disk 


Retormattar....--0+nss0- $59.95 


V20 & Math Coprocessors 
UPO70106-5 (smbz) ¥20 (Replaces 6088] .... $5.25 
UPOTO10G-8 (emHz) V20 (Replaces 808872) ..$6.05 
9067-2 POAT Comp. (@MHz).......$129.95, 
80287-10 AT Comp (1OMHZ) severe. $239.95 
80387-18366 Comp. (16MHZ) <soone. $349.05 
80387-20 386 Comp (20MH2) ..a.....$309.95 















MowerCord —= Jjamecs Mali Order Electronica Wwondwige 


Hard Drives 
Me45oxT 
scsi 
M8425S | 20Mb (68ms) 3.5°HH $339.95 
M6051S 40Mb (28ms) 35°HH $469.95 
3180S 150Mb (17me) 3.5°HH $1299.95 
| ALL —-——__ 
M8450 40Mb (46ms) 3.5°HH $329.95 
MG450XT 40Nb (46ms} 3.5°HH (Kit) $369.95 
MB450AT 40Mb (46ms} 3 SHH (Kit) $429.95 
MFM —————_ 
M3085 —_70Mb (20ms) 5.25°HH $599.95 
PA3O8SXT 70Mb (20ms) 5.25°HH (Kit) $649.95 
M3085 AT 70Mb (20ms) 5.25"HH (Kit) $699.95 
Esol ——_—_——_ 
M3180E 150Mb (17ms) 5 25°HH $1199.95 
M9380E 330Mb (16me) 5 25°FH $1699.95 


—— SEIKOSHA PRINTERS 
9-Pin IBM Competible Printer 


SEIKOSHA 


A SEIKO GROUP COMPANY 


2-Yeat Warranty 


9-Pin Apple il / Macintosh Compatible 
SPIQOOAP .....c.cssssesssssnsneeen oereresrrstereee $229.95 


24-Pin High-Quality IBM Compatible Printer 
SL90.. eosessenessorsencevceneseses SOOO OS 


24-Pin Multl-Font Wide Carriage 
IBM Compatible Printer 


9-Pin High Speed Nerrow end Wide Cerriage | / 
Bleck & White / Color IBM Compatible Printers; ~~ 





14° Flat Paper White Monochrome... $119.95 | 
14° Flat Screen Amber Monochrome esse 

14° AGB 640 x 240 wccaseserneserrsenn: 

16° Multiscan Monitor 1280 x 800. eetogaeee $1099: 25 
14° EGA 720 & 350 .eccoresnieeenceneaverserseerse SOO9.95, 
TMS154 EGA Monitor & EGA Card sss $459.95 | 
14° VGA 720 X 480 .sssssssssseseeesomeerrsees $999.95  ~ 
TMS156 VGA Monitor & VGA Card 

14° Multiscan 800 x 800 oso. 
M5157 Muitscan Monitor & EGA Card... 


Computer Keyboards 
For IBM PC/XT/AT and Compatiblea 





JE2015 4-Key Standard AT Style Layout . 
JE1016 101-Key Enhanced Layout with 12 





$25.00 Minimum Order - U.S. Funda Only 

CA Residants Add 6%, 6 5% or 7% Sales Tax 
Shipping - Add 5% plus $1 50 Insurance 

(May veneers to weight and and SHIPPING method) 
Prices sutyect ta change without notice 





Se | 


MMC 






Wa are nol responsible for typographical errors. 

We reserve the nght to substituta manutacturars: 

fens ‘Subject to avadabyhty and pnor sala 

Produc. pictured may only be reprasentativa 

Complete ist of terms/warranties 6 y svallavle upon requast 





24-Hour Order Hoiline (415) 592-8097 » The Following Services Are Also Available Through (415) 592-8097 From 7AM - 5PM P.S.T.: 
« Customer Service » Technical Assistance « Credit Department + All Other Inquiries 
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[ 20m» 


$T225 
65ms 


229 


Mi Wl iniScri ihe 40Mb Kit for 1am PC/XT & Companbtes 


waa Solutions for Date Storeye 


Bor | 


ST238R 
65ms 


*249 


S&S Seagate 


for IBM oa, & Compatihles 


Each kit includes drive, cables, controller, 
How-To manual and mounting hardware. 





- 30,000 hour Mean Time Between Failure 
- 46ms Access Time 
MM I includes a half-height 3 1/2 
MiniScribe 8450 drive, controller, cables, How-To 
Manual. mounting hardware and partitioning 
& formatting software. Autolock! 








ST296N 


8Ompb 
28ms 


SCSI hard drive with # nt 
High Speed Hom Adaptor fe 
pur AT/ 86 

Hook up to 2 drives off 





- SS Seagate 


499 


w/ thant Only Controller 


w/ HasdiFloppy Controller $529 


MFM ST251-1 
28ms... FAST!! 


*319 


a 
for IBM PC/XT « Compatibles 


Includes 65Mb ST277R-t hard drive, 


controller, cables, mounting hardware 
and How-To manual. 28rs, 


Bare 
Drive 
ONE adaptor. Autopark 


65Mb  Sta7R1 


SF Seagate 
Bare $3 6 9 


Drive 
28ms Access Time 


‘419 


for 1BM AT/386 & Compatibles 


499 


tncludes all standard kit Hems plus 
hard/Noppy "Ef to I" high speed 
contratier and cables. 









Card Drrve 20 








40Mb S Seagate ere #MiniScribe 


‘569 


18ms Access Time 





_ Ae. 





8225 63ms $265 
Card Drive 30-8438 68ms ‘ 
Card Drive 40-8450 46ms 


These Card Drives use quality MiniScribe 
drives, Card Drives are available for 
IBM PC/XT and most Tandy models. 


The highest in the computer industry! 
. Completely tested before shipping. 
Made with high performance hard 
drives and controllers for maximum throughput. 
fh J, Covered by a One Year Warranty. 
The most megabytes for your dollar! 


and 


MMC 


Mabe th Me gout 
bet) 








M9380E 
Ly en 340M 


With ESOE "I to 1" Hygh 
Performance Hard/Floppy Controtler 


16.5ms 


come s 





160Mb 


M3180E 


17ms Access Time 


Half - Height 
Wah ESDI Coairoller 





ae ya — Meee / All Products 
PAO DRIVES In the U.S. and Canada =. comeavith'a 
International on SARE 







24 hr. Order Status: 
Corporate : 
Sales: 


APO/FPO 





International 
= Sales: (602) 967-7435 
FAX: 


a Another 1912 West Fourth Street 
Insight Dept. PC 
Company Tempe, AZ 85281 


a. Local Sales: (602) 
FAX: 









Novell SET Newware 2.15 
Novell ELS Level 14 User 


Novell NE 1000 Ethemet 
Workstauon Board 
Novel] NE 2000 
ARC Net PC 130 
jet PC 130E 
et Acuve Mub/Pasaive Mub289/72 


286 Desk Pro 12 mhz 
2K6E Desk Pro ........ 
Compaq Il Model 1V 
Compag Port, 386 Model 


5579/6899 
Compaq II 20mb/40mb .......3598/4069 
Compaq 386-S model 1720/40 


2350/2595/3075 
Compaq 386-25 110/300  T195/9199 
Compaq SLT w/20 mb .. 0 
Compaq SLT w/40 mb 


PERSONAL SYSTEM/2 
Model 70 Portable 60/120 ....$$789/6250 
Model 30 286 w/20 mb 
Model 50 - 30/60.......... 
Mode! 70 - 60/120 
Model 80 - 40/70 
Model 80 - 300 
Model $$ SX 30/60 


3899/5899 
4579/5049 


8087-3/8087-2. 
80287. 8 


80387. 
80387 SX . 
256K Chips/64K Chips 


pus MAGNAVOX 

Multisync 

= eer, 

Mulusyne IIL = en 
De ..649 EGA 9CM053 .. 349 

Mulusyne 4D 1 150 

Mulusync 5D 2350 


Mull XL 
" Coal card MITSUBISIO 


Diamond Scan $499 
UL6605-15" ...1225 
11.6905- 19°" 

(TR) ....... 2280 


ZENITH 
1490... $629 


‘al 


\OCEPT VISA 
\STERCARD 
AMTRICAN EXPRESS 


add $249, w/30 mb add $269 
286 Bulldog 10 MIIZ 
Imb Ram, 1.2 + $895 
BULLDC se 20 MHZ 
1 mb Ram, 1.2 fh $1595 
BULLDOG ie CACHE 
4 mb Ram, 1.2 flop 
BULLDOG. 36.33 CACI 
one Ln 1 2 floppy 


386 20 MIIZ Purtables 
I mb Ram, 40 meg hard disk .. 
AST 


AST Premium: 286, 10 mhz, 0 wait state, 
SLMK DIGS heytnant continsiler 

1.2 Noppy .. $1298 
AST Premium 386 Model 300C 20 mh, 
1.2 Noppy, 1 mg, DOS keyboard ... $2699 


NEC Multispeed HD 
Toahiba 1000 
Toahiba 1200 
Toshiba 1200F 
Toshiba 3100E 
Toshiba 1600 
T3200/T5 100 
Toshiba 5200 


Sexgate 20 mb w/contr.SJ225. 
Seagate 30 mb w/conty. ST238 
Scagate 40 mb for AT ST251-1 
Seagate 40 mh for AT ST251 
Seagate 80 mb ST4096., 

. Drives for PS/2 360/1.2 
Toshiba 3-1/2" 720K int. 
Toshiha 3-1/2" 1.44 mb. int. 
Toshiba 5-1/4" 360K int. 
Toshiba 5-1/4" 1,2 mb. int. 
Berouli Box I] 5-14" 20 mb. int. ... 

20 mb ext. w/card 

20 mb dual ext. w/ca 

44 mb intemal w/card . 
Plue Hard Card 40 
Plus Hard Card 20 
Plus Passport 20/40 
Pnam 130 IDIAT 
Pnam 160 EC 
Pram 1D.250 FC 


Microsoft Mouse w/windows 
Microsoft Mouse w/PC paint bru: 
Mousesystems Mouse 

Logitech Scan Man 

Loguech Senes 9 Seria 

Logitech Scries 9 Bus 


EPSON 
LX 810 200 CPS, 30 NLQ. 
FX 850 264 CPS. 54 NIQ- 
FX 1050 264 CPS, 54 NLQ 
1.9 510 225 CPS, 75 NLQ. 
1.Q 850 330 CPS, 88 NLQ. 
LQ 950 330 CPS, 88 ua 
LQ 1050 330 CPS, 883 
LQ 2550 400 CPS, a8 Nt 
DICONIX 


OKIDATA 
182 Turbo 180 CPS, 30 NLQ 
320/321 300 CPS, 62 NLQ 
390 270 CPS, 90 NLQ ....... 
391 270 CPS, 90 NLQ 
393450 CPS, 120 NLQ 
393 Color .... 

“TOSTTIBA 
321 SL 216 CPS, 72 NILQ 
351 SX 350 CPS, 100 NLQ.. 
441 SL 216 CPS, 72 NLQ 
311 EXPRESS 


2200 170 CPS, $5 NLQ 
5200 265 CPS, 99 NLO 
$300 265 CPS.90 NLQ 
PANASONIC 
1124 160 CPS, 53 NI.Q 
1180 192 CPS, 38 NLO 
1191 240CPS 48 NLQ.. 
1524 240 CPS, 80 NLQ 
1595 240 CPS, 51 NLQ 


Daconix 150+ 


Pacific Data 1 mee mb 
Pacific Data 25 ‘ 
Pacific Page ... 

Plotter in a cartndge. 
Headlines in a cartndge 
Intel Visual Edge. 


18M 
Propnnter X24E 
Propnnter XL 248 
Propnnter Bi ..... 
Propnater M1 XL. 


CANO 
BY 130... 
1.PBR I 


Tlercules Graphics Card .. 
Merculca InColor .. 

Hercules VGA .. 

Orchid 800 VGA . 

Orchid Pro Designer w/256K 


Orchid Pro Designer + w/512K . 


Paradise Auto Switch 480 
Paradise VGA Plua.. 
Paradise VGA Profession 
STB Chauffeur HT ... 
STB Multi Res. 


Vega Fastwrite . 

Vega V Ram 

ATI Wonder EGA 800 
ATT VGA W2SAKIS1 OK 


COMPUTER PRODUCTS 


3241-E WASHINGTON ROAD + MARTINEZ, GEORGIA 30907 
for INFORMATION, TECHNICAL, SHIPPING or RETURNS call: 
(404) 860-7364 or (404) 860-6905 ¢« FAX: (404) 860-7368 
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Aldus Pagemaker 3.0 
Clanon ProDeveloper 


Mulumate Advantage II . 
Peachtree I] Complete . 
Paradox 3.0 

Q&A 

Super Cale V1.0 . 
Syrnyfrony 2.0... 

Nenura Dewittop Pull. 
Word Perfect 5.0 ...... 
Wordstar 2000 + 3.0... 
Wordstar Pro 5.5 


Everex 60 mb. int. 

Archives 40 mb int. 

CMS 60 mb. int fext. 

CMS 150 mb. intemal 
extemal 

Archives 60 intor ext. w/card 

Archives 150 int. wicard 


AST 286 6 Pack a, # r 

AST 6 Pack Plus w/384K .. 

AST 5251-11 + Enchanced 

AST Rampage 286+ .. 

Everca Mini Magic w/o K 

Imel Above Board +8 w/2 meg 

Imel Above Board + w/512K 

Inte] Above Board 1/0 + w/512K 

Intel Inboard 386 w/adapter .. 

Intel Inboard 386 for PC w/I mb. 

Intel Above Board IT Plua for 
PS? wio K 

Intel Connection 

Intel Modem for CoProcessor . 

Tema Board IM 

Logical Connection 256/512K 

Orchid Ramquest 16-32 w/o K 

Orchid Ramquest XT/AT w/o K . 

Orchid Tiny Turbo 286 

Orchid Tiny Tubro Eatra 

Orchid Tiny Turbo AT . 

Orchid Rarnquest I Z w/o K 


Practical Penphera 

2400 w/Procomm 
US Roboucs 24009600 
Supra Modem 2400 intext . 
Ventel Half Card 2400/ Crosstalk .. 309 
Ventel 120072400 Plus 495/309 


Deacy USA prem ord pesoes wre seat 
Garg: Men be meee te gorge 
sare prvera wroorparyeten Fe tare 
fared A You GUHA card or mY anehars 
Cen o bern wow wee Ooops seers 
(06 ees tae 10 Pare ore eLagel 1S ole 
Wy Detecbey peter ofl be apteene anh tre 
tare we ny Harvows wil be epased oF 
Nperee at ou Gareten win te terms ws 
Reon of Pe merviacLre't moeny We can 
(eH POET nD eomentinny Al ume 68 ins 
ir wie Paree wy uasc ne 
Hedery tee A wre must os mamgred or 
FRA eter et rma eran Bite tir 
Wen Mey is cared by eairyg HOT) bE 
BM, Sreprg rope Mo Stem 


Mon-Fri 8:30 a.m.-6:38 p.m. 
Sat 9 a.m.4 p.m. 





LT3200 $1899 T3500 $2299 Lts5200 =‘ $2999 


* INTEL 80286-12 cpu/ 1 wait state * INTEL 80286-12 cpu/0 wait state + INTEL 80286-12 cpu / 0 wait state 


* 80287 coprocessor socket ¢ 80287 coprocessor socket * 80287 coprocessor socket 

* 640KB on board (expandableto = _1MB on board (expandable to * 1MB on board (expandable to 
2.6MB) 4MB) 4MB) 

¢ Gas Plasma 640 x 400 CGA ¢ Gas Plasma 640 x 400 EGA ¢ Gas Plasma 640 x 480 VGA 
mode, 4 Gray Scale mode, 4 Gray scale mode, 16 Gray scale 

« 40M HDD (28 ms) ¢ 40M HDD (28 ms) * 40M HDD (28 ms) 

* 1.44M FDD * 1.44M FDD * 1.44M FDD 

¢ 1 RS232, 1 parallel port ¢ 2RS232, 1 parallel port * 2RS232, 1 parallel port 


1 CGA/MGA CRT port 1 EGA/CGA/MGA CRT port « 1 VGA/EGA CRT port 


* 2Full size expansion siots 


Options: Memory expansion board (2MB / 3MB) Expansion chassis (4 externel expansion slots) 


Internel FDD (S60MB / 1.2MB) Converter (12V —> 110V) for use in car 
5 hr externe! battery 








LP Ho Gaines 















ee rs n.. 
2199 
mp34io —- 8685s pso3o- «$1064 pz240 0 F 
* INTEL 80286-12 cpu/0 wait state + INTEL 16MHz 80386-SX cpu * INTEL 80386-25 cpu / 0 wait state 
* 80287 coprocessor socket * 80387 coprocessor socket * 80387 coprocessor socket 
* 1MB on board (expandable to * 1MB on board (expandable to * AMI CACHE 386-25 Mark Il MBD 
4MB on motherboard) 8MB on motherboard) 64KB cache memory 
* 101 key enhanced keyboard ¢ 101 key enhanced keyboard * 2MB on board (expandable to 
* 1.2M FDD ¢ 1.2MFDD 16MB on motherboard ) 
¢ 1RS232, 1 parallel, 1 gamepor « 1:1 interleave HFDC * 101 key enhanced keyboard 
* 8 expansion slots * 1RS232, 1 parallel, 1 game port * 1.2MFDD 
* 8 expansion slots * 1:1 interleave HFDC 
¢ 1 RS232, 1 parallel, 1 game port 
Options: * 8 expansion slots 


MYODA Monitor $339 
VGA Card Resolution 640x480 $119 Resolution 800 x 600 $149 


For Regional Distribution Centers, please call: 1-800-562-1071 


Manufacture: PAO-KU Intl Co. LTD 


241 James St. Bensenville, IL 60106 
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COW™LETS YOU BRING THE 


FAMOUS EMERSON EC300 y Ls! 
BUSINESS MACHINE HOME in 
Comes Reedy to Use with e 30 


Herd Drive Loaded with the 
Following Software Menu Magic 
Home Accountant Window Works Borland 


ppv aad 
















































‘Quattro and BortandSideluck pe eel 
‘ INTEL Visual Edge 
OWE mice $849.53 53 ‘isi . INTEL Canneci Co processor 
7 ADO-St90 00% Conse $n 10 or one MATH COPROCESSORS 
——_—_—— AY a INTEL 80287-8 $206.58 
PACIFIC INTEL 80287 10 22353 
INTEL 60387 16 380.90 
aL for less INTEL 80387 20 suo ss 
pacinc (NTEL 8007 2 $116.90 INTEL 20987'Sx 362.82 
Pare DAD Peete a7a50 INTEL 6087 3 95.20 INTEL 00387 33 $73.20 
PACIFIC DATA Pooter na 207.50 INTEL 802876 19790 INTEL 80C86 A 
PACIFIC DATA 1 Mg Upprade pend AND SERVICES You BETTER 
f ae) To RS a, 
ast SrEaatS EPSON SOFTWARE STARTER KITS 
cau EPSON ' Staner Kit 4 Users $479.90 | WORDPERFECTS 0525/35 $27990/ 29890 
MOL70 CALL CDW" MDL G06. INSTOCK = —LXB10 nC ee ee ea Live! 26 Stator Kt 6 Usors 099.89 ASHTON TATE aBase le ‘dBase IV 424.00 476 10 
MOL 140 FOR ALL MOL 3t90¢ lanl Rey FORBEST (Q1050 READY V215 1839.65 | ASHTON TATE Mutimate Advantage I 28812 
eee eM TOW MOL 3ee33. Gate’ «= FKIGSO” PRICE EVER LO%50 TOSHP NOVELL ST Nema v2 15 2986 60 | LOTUS'23525'/95° V2. 
AST 38616SK PRICING peak ape) peovenvnet?' 1708 | BORLAND Paradox 3.0 
WORKSTATIONS INTERFACE CARDS BORLAND Quatia 
AST 105% ALLaST = P2200 8 THE 837545 | MICROSOFT Excol Winco 386 
AST 3868X Model 5 / Model 45. WORKSTATIONS P5200 oe Anne POIN0 LANs PS2 41250 | MERIDIAN Carton Copy 
Susu as NG PC TERMINAL 286 "pfasa eo $300.17! 15 oF Wi wa q 
EARTHSTATION Va0 or 286 Arnot orEthomnat CALL ia WMT | ARCNET SMG 16 Bt aS Boa 4755 XEROX Venta Sowa Version 2.0 a0 
ARCNET SMC 16 BrWorstaton Goad 358.25 + 
PE IASD ai Eris S46R05 Emrescwree 311 $3771 [ETHERNET Inortace Connector (NE 290.90 Ls 
FBINUN 12h. S1DV87D ENO Tome stim EIS $ea5e CALL FOR ACKESSOMIES EYRE nie) ces Board iNPeoay ae Bae 999,00 99.00 
Faroe Mer Seis aii mea orother NOVELL. NE2000, Suis | HERCULES” Coor Mono Care wP tate 1708 
TOSHIBA Mt724L THOMAS CONRAD 16 Fort Hub 890.25 | AMDEK 410A 1280 : 149.99 67978 
ia] 1 gaa 40 THOMAS CONRAD 8 Port Hub 378.65 | COMPAC Mono / VGA Mono 167.00 20995 
Ethernet Terminators 3050 | (GMPS.2 8503 an9.08 
5375.90 0 (ML I Novell trained and authorized sales and support. Fa 4297 
piled pai ‘See WORKSTATIONS under Computers. Pag Mac oe AK 18 139.40 35020 
— : ~ PACKARD BELL Green oc Amber 2995 
$1921 30 LASERLINE a . ; a 
at EVEREX 12008 24008 
124 EVEREX 2a) Ey Sail eare. , IBM PS2 9512 544940 
535 eaEU Ire (aie lls WOM PS2 8512 $40.20 
oa! HAYES Eli 58 ie 4 
1425.90 11499 45 HAYES 1200 $27aBQ 240 224 45 Pa 44 
12008 16320 2400 PS2 gars MAGNAVOX 6762 re aeainat 
HP LaserJet Model 2. WD 2400 416.08 Personal Modem 109.70 " O ‘OU 
OS MOL SESE SMa gma EE Cat {Robotics VGA & EGA MONITORS 
HP Deskwnter. Courer 1200 ed 1200 Extemal $229.10 
Hz0 MOI 3068 20 M 71980 Hoo 3.60 ie $540.68 
St Carvege TF 2008 14.4004 50675 MAGNAVOX 943EGA  9CM062__ 985 40.-372.52 
PACIFIC CATA Poston ‘Carnage 478.60 Dual 14 400 HST ree MITSUBISHI 1409 20244 
350890 = PACIFIC DATA Pioter Vacunone 24750 ‘Mls MEGAHERTZ CORPORATION MITSUBISH i a 9 — Grey 
Te OA es Cee BEBE eso tor ZENITH $10710 taomcommost smu pan card Nenad 
TSHIGA Page Lanes t 2400 for NEC 225.88 2400 for TOSHIBA 18374 NEC Maumsyne XL 19-inch Seo 
cx eae sae pat by eT 
a Ci Lt 1 i 
Hs papas lied TO ATER Services/Support AMERICAN PACKARD BELL 8524 Enhanced VGA 386 95 
us AME 1200VK $811.45 AMES20ES _. sar7.4n PACIARD BELL 9526 Muncyne a 
eee: Product Knowledge AME 330xT 25272 AME 800RT 299 18. PGS Uvasync 2 noes SS 
CALL COW » On Time Detisery ANA ASOA ad 1302 1303 619.95 as 
FOR LOWEST Frequent Buyers Program tee 
ne es b e 500 Wan sva790 VGA DISPLAY CARDS 
2ENITH : = 5100 99.85 Gow Sug ares | NYO Vine Ze 
DESKTOPS FLOPPIES, DRIVES & TAPES $ 
: IN STOCK 40 Mag Durant Technologies, Inc. Eye te WHA see 
310 BPS 300 $31400 BPS 550 $484.11 PARADISE VGA’ VGA » 16 199.68 / 288 33 
‘soraao $0016 GENOA iso Ke vt Bee Tope 880-60, 078 BPS 500 $485.99 BPS 1200 VIDEO 7 VGA Fast Whto 257.15299.33 
os Siw aera Br4ax S 996,95 Batt pig” © peor ea Cc = 
IOME: md EGA DISPLAY CARDS. 
GABZOOK Esieral 525° ameet itt") ‘ $34950 4 Out $4425 GENOA Super EGA Hi Ros 600 x 600. $243.40 
= IRWIN 20 M40 M Internal Tape 399.10 53920 BC 1200 64955 LC 1200 156 85 PARADISE Auto Sweéch EGA 480. > 138.98 
Pct eat Ext ben I 5 2000: 1178 20 LC 1800 196 8G VIDEO? Vepa Deluxe 219-74 
1023 $3745.38 12212 saei2 | cE Ki” ge9s “Seas ¥ $5 OF CAD MONITORS & CARDS 
10430 SE2515 12x18 B81 PLUS PSEMC Spat 555 98 MITSUI ek eT 
025 B06 25 48 326.15 AMARC, NE Seacting Box Paisel or Seth) syns MISUnBIC ce 19 ems 
HURTAR STORAGE DIMENSION ALL MODELS CALL BASF 5 Pack of 100800 wCase 2000 ern socabon tye080 
1 SYSGEN 5.25 Est Fi 2525 INTELLICOM Long Link 129.70 
1212151 $309.08 26148 5209153 LLICK SIGMA ceeats 
Wx17. 4S 4 Button WELTEC 5.25 External Floppy 20777 ESN in. ey VERMONT Coora. 2275 
—_ LOGITEGH @MiniScripe De EN a opel, taaes  METHEUS 1108 1099.00 
18889 ScanmanPS2 . $225.50 WN-8425 $230.40 MIN-2085. s50160 0 Roh ToT 3495 (ana 7 a; 
MIN 8438. 209.85 MIN G06S. ‘59862  STHGEN Noga Corwrectg 2a 51K 4672/5143 f c Trea 
7 Electrone 4 ‘Swichbox e965 f 
- 40 12418 $996.50 ee ico wee $200 | LOGITEGH G3 Sena PS:2 $99.98 
HO ETT PACA. RH SHINE: C MICROSOFT Me Mouse (itus Verson} 109.34 
teen 1389 89 Ht BME. = DMF ar O20 MICR + oO 
ae i 2 DME CorpianF 9500.5 S-ARPFOID sana ET Mead een 037 | 
Guapere JTF 9600 2708 SHARPFOAD____Tig0 | MOUSE SYSTEMS (Seral Version) 99.55 
| 1335 70 9542.40 1355 142Meg 6101740 AR 1006.7 1 | 
| 375 T3hag MOoaS Ieee s00 Men Neizs2 — OnranJiFaPat a2 HOUSED YS EMIS Veer) ORE 
3 IE E = VEveEvala’: 7 
WHY WAIT? CALL COMPUTER DISCOUNT WAREHOUSE” NOW! _ pweo 





WE SELL NAME BRAND ITEMS FOR LESS! 


= @i) (800) 922 _NAaAanZ 


LJUWEEK 


MEMBER] 


MuMc 


roa 


an | MankETING CUUNEL 





ae In Illinois FAX zm ee sz. i) 
Ses (708) 498-1426 (7 08) 291-1737 Apply for the CDW" Credit Card 
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HIGH 
TECHNOLOGY 


LIQUIDATORS 


EM ITH 


—_ ca ~ARrer BOs 
sarkm COLA IO / 


e 


For the Professional Who Wants Power 


Call (800) 992-2873 Anytime, 
24 Hours A Day, to Order Your 
TurboSPORT 386 Today 


, AAV EVV VTE "eS A 
Ua one. 


Fora 
Limited Time: 


Only 


€300F£ 


includes: 


80386 32-Bit Microprocessor 

2 MB RAM 

40 MB, 28 ns Internal Hard Drive 

3.5° 1.44 Floppy Disk Drive 

12/6 MHz (Switchabie}, Zero Wart State 
internal 2400 Baud Hayes Modem 

80387 Math Coprocessor Socket 

RGB Video Support-Color 

25 Line x 80 Characters 

640 x 400 Pixel Resolution 

“Page White* Fluorescent Backit LCD Screen 
Full Function, 7' Detachable Keyboard 


3.3 Operaing ae 

Real Time Clock & Calendar 

Serial Port 

Parallet Pon 

Battery and Adapter/Charger 

1 Year Full Warranty from Zenith Nationwide 


oS 
XS 
Charge by Phone: Visa, MasterCard 
and American Express Accepted 
Ask About Other Available Accessones. 


n mie 


HIGH TECHNOLOGY 
LIQUIDATORS 
(800) 992-2873 


212-A MARRAY DRIVE, 
ATLANTA, GA 30341 


HTL is a Dsion of international distributor 
Craftsman Electronics, Inc. 
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TOSHIBA\ 
= EREX- 


ry 





CIRCLE 349 ON READER SERVICE CARD 


PROTECT YOUR COPIES 
OF PC MAGAZINE 


Moke your collection of PC Magazine o hondsome addition to your office or home—and protect 
and arganize your copies for easy reference! 


PC. moa Binders ond Cases ore made of duroble, luxury-look leatherette over quolity 
binder board. Custom designed for PC Magazine, every order receives FREE tronsfer foil to 
mork dotes ond volume numbers. 


FOR FAST SERVICE CALL TOLL-FREE 1-800-972-5858 


i... 








































MAGAZINE BINDERS PC MAGAZINE 
Hold your ‘ J do Jesse Jones Industries | 
issues on | 499 East Erie Avenve : Philadelphia, PA 19134 \ 
individual 4 Pleasesend (Binders ( Coses Quantity i 
snap-on Payment enclosed §_." Add §1 per case/ 
rods. $995 binder for postage & handling. (Outside USA, odd | 
each; 3 for \ $2.50 per case/binder ordered, US currency only.) I 
$2795; 6 for $52.95. Charge my: 

] DAmex Vio CMC {Minimum order $15.) I 

! Cord No_____ Exp. Date__ 
on il | ooo = 

N a) Moon —iecietere ce 

BACK CASES all iia i 





Von 
Store your capies for individual reference. 
$295 each; 3 for $21.95; 6 for $3995. enor poe 


Ls 



















roe Mono donor Gr wpa po a. seo 84 rel batey XT AtSotonate * 
ee re ito or $161 oi XT/ATswntchable. 68, 
sig KEYTRONICS: 

Wee eae er 149. 05151 Deluxe 10M w99 keys 199. 

AEP Sonera, 18 bt 285, S101 11 RayAT 190. 

oa iM 0 20 geht + 248. e101 101 keyXTAT.PS2 ©. 78. 
AGP Sov Pak comy 0K re LOGITECH 

ACP 286 Accalleralor/XT Bus Mouse PO/XT/AT NEW!.... 99, 

ACP Multi UO wtloy cont AT Se. ‘Serial Mouse PQ/XT/AT NEW? 108, 

Oval iene ci enter] 44MbAT/XT 69. Serial Mouse PS/2 NEW! we. 

AGP Serial VO card/XT 29. gucrosorT 

ACP Paraliel VO carg/XTBAT 29. Bus Mouse wiPC Paintbrush 99. 

AGP Settal VO canal 30. Serial Mouse wPC Pantorush 99. 

ACP Game adapter poruxT&AT 29. Sonal PG/2 wPC Paintbrush 08. 

ACP EPROM programmer’ ports} 79. 

AGP S76K Card, 01 59. MSC Technotegioe 

ACP AT Prototype card 29, PC Mouse serial le Lg 

DFI3.0Mb Mult VO/IOMHZ/AT 129, PS/2 Mouse senal oo 

DFI 2000 2MevAT 9. PC Mouse bus. POMT/AT— we. 


AT Muib VO 58. 

Hales ol 2Mb uses! puree 99. 
resreiNoved 

Prdlll 2/PS2 50,80 





45. 
1Mb 80ns 18, 1Mb70ns 

MOTHERBOARDS: 25819 1203 33. 256x9 Bons 

XT Turbo wBi0S/OMHz » 256x9 100ns 42. Bakxt 2. 

XT Turbo w/8t0S/1OMH2 . IMbx9 SIMM Module 120ns 124. 

A gee wees tout fo, IMbx9 SIMM Module 100ns. 134. 

Ar Zo wei ieee TMtx9 SIMM Module BOns 144 


259. 
'386-20.0k to8Mb. ATT a 

a sae WiSlOSZOMRU/taty TOR 
AT 386 w/SIOS/25MHz/Baby 998. 


AST Research NTE! 


fae of CHIPS 
WEEOS 





Ktormar/28e S12K 10MHz 878, oot 90387: 429. 
Advantage 2/386 OK PS/2 398. 8087-1 189. 60387-2S 408. 
Advantage 2. 512K PS2 456 8087-2 142, 80387-33640. 
Advantage AT 128K. 278. 802876 149. 80387-SX 48 


Rampage? 286 512K MocSO80 599. 
Rampage Plus/MC/512K P&/2 400. 
Rampage Pius286/512K AT __ 419. 


80287-6225. IIT 80C287/12 208. 
90287-10 259. IIT 80029720 378. 
80387-16340. 


Edttors 
Choice 


sells ae 
more... TOSHIBA 


«Pricing + Service + Availability 
We won't be undersold for laptops & Pres, 





AST Sopakplus 84K 139 © 
AST Hotshot 286 accelerator 324 “ Rorey OrSK ORIVES: 
WeAWonder (1024x768 56x op. 37°Mler Poppy 1 AMD 99, 
VGA Wonder (10241 Stk ae: TEAC 
ATI2Z4008%c int Modern S5BV 360K Floppy/PO/XT/AT . 77. 
GENOA TOSHIBA AMERICA 
Super FaAT as Pius 169. FDD44033'f7" 720K whit 7. 
Super VGAMHi-Res 249. 317 144Mb wet 08, 
pine Ve ee 299. NDO40 360K Floppy black bezel 78. 
Superspectrum mona /OGA' 78. NDO4E-G 360K bege 78. 
PARADISE NDOSDE-G 12M AT beige 09. 
Geil EGA 480 Hi-Res 119. ADVANCED 
Piuss/800X600 149. 5'/° 360K Floppy-black bezel 68. 
ve Plug 16/800X600 . 8101 2b op bak bezel 68. 
iA ProtessionaV800X600 . 269. Bie “a 44Mb Noonan whit 6. 
nERCULES - 
Hercules VGA 108. Pee! Pope or Drives 
Color Card 135. §'/«" 360K for 108. 
me Slee ae 
a 
Inboat PC tov 8MH2 1Mb 699. 1.44 Mb Universal Orive 258. 


Inboard386/ATto386/16MHz 898. 
AboveBoard 2 Plus w512KPS fied 
AboveBoard Plus w/S12K 

tire U0 wS12K ar 


OMEGA Drives | 
Bernoutl 20M sm 
Seagrer bo ER Cart 168. Bemoult 44Mb mternal 5'4¢ 1008. 
ner VGA 1 heey Bernoulli Qual44Mbext S'/a° 2209. 


Bemoulti 20Mb internal 5c" 1009. 
" Bernoulli Dual20wbext 5/4" 1700. 





16512 
RAMOQUEST tlz Mod S0/8O 











feeennenE (= 


Scanner 


for under $200. 


MICROPOLS: 
1355/14SMb. ESDIFH 28ms 1140, 
1335/70Mb MFM, FH.29ms 808. 


MAXTOR 
XT 1085/70Mb FHMFM.27ms 708. NX 


. XT 1140/120Mo MEM 278. 1469, 
. Kt ase0e7ssoub est 2548. 


MUINISCRIBE 

Mintscnbe 842S 21Mb. 228. 
‘Minsscnbe 3053 44Mb 449, 
Miniscnbe 3085. 70Mb. B18. 


Minrscnbe 8436 30Mb 248. 
Miniscribe 8450 42Mb 209. 
Miniscnbe 31306. 120Mb . 878. 


een 

20Mb 49ms $29. 
used Hacdear, 40Mo 36ms 
ee 


Sone S205 65s) HH MFM 229. 
30Mb ST23BR(65ms} ALL HH 249. 
bebo tt AoE) FM HH 367. 

40Mb ST251-1 ) MFM HH 399, 
‘$0Mb ST277 Ri ees) RLULHH 469, 
40Mb ST4053(28ms un fA o18. 

60Mb ST4096(28ers) MFM.FH 589. 
20MbST12S.3 Some) Mild 259. 
30MdST136, 3.5°(40ms) MFM 279. 


WESTERN DIGITAL 
researc sa rz cae 2 . 


‘0084 Mt 16dit MFM 11. 129. 
1003V-SR1 ALL 31 129. 
YOO6V-MM2 FH MFM 11... 134. 
1002-27% Bbrt RLL/XT a 
WX1 Controtier MFM/XT 


WD286-WDM20 AT/286 MB cat 
ALPHAMICRO 
VCR Videotrax 

tape backup card 
tape backup PS2 
IRWIN 


2040 20Mb backup cura tak 425. 
445A 40Mb backuplextemal) 460. 


ARCHIVE 
XL5S40 40Mb internaVAT .. 389, 
XL5540¢ 40Mb externaVAT 498. 


CITIZEN } 
1200 140. 178. 
HSP500 388. HeP350 1s, 


DICONICS/KODAK 
150Plus/300P 349/449, 
EPSON 
OFX5000. calf. LOBSO 58D. 
Lxa10 169. LO10S0. 779. 
FxX8SO. 
FX1050 
Lasi0 
Advanced 
your hull tine. dealer 
HEWLETT 
25m \eartndge (comp) 345. 
Spreadsheet cartridge (comp) 165. 
compatible) 119. 
Jetware JMb upgrade memory call. 


ae 


Propnnies 
rast eu 2Ocps 24 i 


QUAORAM Sele! Trt-pak 20Mb cartndge S1/4* 189. 
Microfazeril ed w64K .. 269. Tripak 20Mb cartndge 8°... 285. Peete Z eee eae: 
Quadsprint XT acceNerator .. 79. PC2/S0 Adapter card 149. (C890 ‘3905. 
Liberty EMS mir OK salet 79. PC36/S0 Adapter card... 229. 
Siver Quadboard Sispak comp 70. eset QXIOATA 

‘O7 ci PE al 
VEGA Deluxe EGA 192. = parte (905/1005. 
Fastente VGA. 16-bit 200, ACP 20M» DrveCard 208. 1180/118t 194/257, 
VramvGA, 440. Mb OnveCard 389. 1892/1895 427/487. 








Scans a 4” width with 200dpi resolution, 
includes the powerful SmartScan eas 
software and i's now available from AC 


ES $200b«10 w'sottwaretin) 


call, 1457014" white fiat screen 


3COM 
* Etherlink card 


1524/1124 
Panasonic 4450 


NX 2400 80 col, 24 


TOSHIBA 
P321SL. 24pin, 216cps 
PUAISL, 24pin, 216¢ps 


rasswriter 301/311 
Toshibe Pageiaser 12, 


49. 
1200baud w/softwara(ext) 87. 
2400baud w/softwara(int) 8. 
2400baud wisoftwaral ee) 139. 
PS/2 1200 Baud{int) IBM 168. 
CEAX 4800 PC tax board 267. 
‘CFAX 9600 PC tax board 437. 
Hand Sean 400. 
Z0Rpn 400dp/ resolution... 178. 
Pege Scanner 168. 
FullPage Scanner 548. 





24008 Modem2 50260708 318. 
24008 Classic Modem2, 269. 


MIGENT 

Pocket MODEM 1200 salet 79. 

PRACTICAL Lect dest ed 

1200/2400 (nite oa14as. 

1200/2400 oral ) TOTS. 

PROMETHEUS 

2400G (external) jee. 
12008/24008 (internal) rele. 


AMDEK 
4104/1280 


(BM MONITORS 
BS0R/8S12 
S51V8S14 


ee 1209/2599. 


Zante 20 499/689. 
Mune XL 20°(1024x768) 2089. 
SAMSUNG-IMTEC 
1256A 12 ember TTL mono. 
1457A14 amber flat screen 


1464K 14° CGA/RGA Color 
1453 14° EGA Color 
14530 14° VGA Color 
1455 14 Mutuscan Color i 
5671 1S Fullpg white witad O88. 


S38ssz 3 


WYSE 
WY30Q/WY50 14° terminal 339/449, 
WYBOWY 150 769/348 


All-New 120 Pg 
1990 ACP 


Buyer's Guide 
Now Available! 





METWORKS*LAN 


aig. 


NOVELL 
ELS-} Starter Kit 


+ 709. 
€LS-I! Starter Kit 1399. 
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HOUSTON 
Lele rae ete 


BMPS oI2086 
CALCcoMP 

1023. _ call, 
1042... call, 


1042 
1044 


KURTA 
1212151, 418. 12x17 
36x48 2889. w/4 bution curse 


SUMMASKETCH 
Vaxt2 309. 12x16. 640. 


= B8Res 
Bise faese tes 


BULK 

$ 1/4" DSOD box of 100 
5 1/4" OSHD box of 100 
3 WZ SOD box at 100 
31/F OSHD box of 100 


Advenced PRINTER, 
ACP 256K parallel butter 
pSmrre sores, 


ACP 2-positon AB 3636 
ACP Poston AB, 2525 








Tr Zonmms 
AgZ=degTZ6n 





Top Ten Mail-Order 
Company 


ACP's Own 
Top-Quality PC 
Compatibles! 





¢ New Case Design 
lor the ‘90's! 
© New Low Prices 
on 386 models! 
386 
Advanced386/20 base ca, 
Adtyncd386/20 Mone/: call, 
Adtvanced386/25 base: call. 
Advned386/20 Mono: ~ Call, 
Advanced. 


Advanced206/12 base system call. 
Advanced 286/16 base system call. 


Advanced XT Ciones saves$ 
anced XT/10baretoves call. 


88. Advances XT/10 base system calt 


EPSON 
NEW’ LT Laptop 286. . 
Equity le, tle 


HYUNDAI 
NEW? 286E/Turhol 6TE 





Gentine 
oe 69. 


1200 Baud Internal 
PS/2 Modem 








Aldus Pagemaker 18M 
Aldus Pagemake:/Mac 
Adobe Iitustrator 88+ 
Ashton Tate dBase tits 
Ashton Tete dBase IV 
Ashton Tete Signmaster 
Ashton Tete Muttimate Advil 
Borland Quattro 
Boriand Paradox 
CA! SuperProject Plus 30. 
CA! Supercaic V. 
Centra! Copy IVPC 
Coral Oraw 
DAC Easy Light 

tal Publaber 104 
FOX Foxbasee Dev v2 1 
Genenc CAO v1 0 
Gibson Spinwrite 
Intuit Guicken v3.0 
Lotus 1-2-3 Ret 30 
Lotus 1-2-3422 


BSisseseBSskhBseBsaszEs 


Lotus Hal 

Lotus Manuscript 

Lotus Symphony 449. 

Microgratx Oraws 259. 
5 Microgeats In-e-Vision 329. 


| Micropro Wordstar Pro reiS 229, 
 Micropro Wordstar 2000 rel 3. Heed 


Micrarim RBase 5000 
Microsoft Excel In. 
Microsot Windows 286 69 
Microsoft Windows 386 149. 
Microsoft Word 238 
Microsoft Works, 119 
Microsoft Chart 249. 
Nantucket Chpper 463 
Ratton Ubboes oo. 
Norton Commander Be 


Norton Adv Utilities 

Quarterdeck Desqview Sundie 188. 
‘SCO Xenix O/S 286 v2 2 PS/2 468. 
‘SCO Kenn OS 306 v2 3 PS/2 409. 
SPC Harvard Graphics v2.1. 299. 


SPC First Chore v3 01 ee 
Symantec Q&A v1.0 219 
Symantec Timehne v3.0 338 
Symantec Grandview 198 
Traveling Software Laplink I} @@. 


Xerox Ventura Publisher 408. 
WordPerfect $0 224. 
oalf you don't see i, call us! 


1310 E.Edinger, Santa Ana, CA 92705 - FAX 714-558-1603 - Customer Service 714-558-1356 - Salea 714-558-8813 
Wa accept MC/VISA/AMEX. no surcharge lor VISAMMC Your card not Karke until we ship 100% guarantee, detective 
replaced al our discretion Kems subject to availability Proes subject to change 





software me rociace imrwecrate’y. celeciive hercware repeted of 
without notice Stipping $3 00 per order Ist 1D tos UPS Gi ral Express next day avallabie 





PRODUCT CATEGORIES 


HARDWARE SOFTWARE Inventory 433 Taxes 439 
Add-On-Boards 419 Business Project Languages 434 Utilities 439 
29 


Management 
CD-ROM 420 a ae Mailing Programs 434 Word Processing 441 
Communications 


Cables 420 f Manufacturing 434 ee 
ae. Construction 
Communications 420 Medical 434 MISCELLANEOUS 
Data Base F ‘ 
Computer Systems 423 Music 434 Accessories . 441 
; : Data Entry B ei 
Disk Drives 424 Be Preventative ar Coding 441 
Diskettes 425 2 “ee Maintenance Books/Catalogues/ 


Publications/ 445 
: : Desktop Pro; ers 

Expansion Units 425 Publishing Tools Computer 

Insurance 445 


Peripherals 426 Dictionary Public Domain/ . 
Plotters 427 Education Shareware Data Conversion 445 


Power Supplies 427 Engineering Real Estate Data Recovery 
Printers 427 ¥ntertainment/ Religion 


Services 


2 Sles Markatl Diek Converzion 
Security 429 Games a ee SONS: Diskette Copy 


es =Financial Scientific Service 
SOFTWARE Flowcharting Security Networking 
Accounting Graphics Statistics Services 
Business Health Surveys Supplies 


ADVERTISING INFORMATION 


PC MAGAZINE MARKETPLACE, 3rd FLOOR, ONE PARK AVENUE, NEW YORK, NY, 10016 





@ PC Magazine Marketplace is a special @ ADVERTISING ACCOUNT MANAGERS 1 NATIONAL ADVERTISING STAFF 
economical section designed to bring Christopher Schmitz 212-503-5118 Group Advertising Director, 
together buyers and sellers in the IBM AK, DC, GA, MA, NY, OH, PA, VA, WY Kathryn J. Cumberlander 
standard market. Mia Tomicick 212-503-5175 Group Sales Director, 


Daniel L. Rosensweig 
: : . A 92500 & DOWN), FL, NH, VT, WV 
@ The section directs buyers to their best SS one : 


i Support Manager, 
product and service solutions by grouping Kathleen Morris 212-503-5176 Monica B. Dixon 


all listings by category. (CA 94000 & UP), HI, NB, TN, UT Support Supervisor, 


Michael Brooks 212-503-5125 Linda Annis-Lopez 


@ Advertisers may select the most AL, CT, 1A, IL, KY, ME, MI, MO, NM, OK, OR Sr, Advertising Coordinator, 
appropriate advertising options as Wanda D. Brown 


isti i Karen Cosgrove 212-503-5156 : A 
deb aiheds Mena incl AR, CA (92501 To 93999),DE, ID, EN, LA, MN, Production Director, 
Seco a es MT, NC, RI, SC, TX, WI, OVERSEAS Anne ae a 

@ Standard Directory Listings are also Jonathan Adewumi 212-503-5117 eae 


3 i 5 Pie Carolyn Bingham 
available and require a 4 issue minimum. AZ, CO, KS, MD, MS, ND, NJ, NV, SD, WA, Production Coordinator, 
CANADA 


@ FOR MORE INFORMATION CALL Robert Clark 
212-503-5115 OR 


1-800-825-4ADS 
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VADD-ON-BOARDS a 


For the 1BM PC, XT, 
Features: AT PC DOS* or MS DOS* 


* Runs ll sdurry sandards: MSDOS, 05/2, SOLID STATE DISKETTE AND DRIVE EMULATORS 


® Intel 16 MHz 80386 SX CPU 


2 EG iC ecm LAN PERFORMANCE IMPROVEMENT 


© Shadow RAM Su © Make PC/XT/AT and compatibles diskiess terminals with local DOS and program storage 

© Single or dual disk eniulation of 5%” or 3¥2” diskettes up to 1 2MB. read/wnts up to 770K 

e toad and interchangeable Cassette models using EPROM, Flash EEPROM and SRAM 
technology 


* 6E ron Slots 6-16 bats, 2-8 bis 

© WO Speed at 8 MHz to use existing cards 
© Imerleave w/lMb RAM 

© Fully AT Compatible 





® 8.6.x 12.5 Board Dimentions = Orviacd EPROM rose anpenet rammer—simply copy a diskette to program the EPROMs or Flash 
© 30 day money-back, 1 yr. warranty EEPROMs Flash Ei is remotely programmable on LANs 
80 © Two Autobot modes, a File (read) and a Programming mode—awtomatic disk drive designation 
bo (800) 627-6998 penne, 
ae Flash EEPROM models are electncally erasable SRAM models are battery backed EPROM models 
| * Quantity Discounts Momesmakt 7 are ultrawolet erasable " ay 
peeeeraietiemeesee SE 581 OH READER SERVICE CARO. a 7 Br Bean EEbHON avai for madels on atin " 










1-800-621-3990 


i Warahovee Ine, 6129 NL 35th Ave. #2.906, Phoonis, AZ 95061 


List pnces with memory ICs from $295. OEM pnces and models avaiable OEM with or without 


mun 2" CURTIS, INC. =| 


2837 North Fairview Ave.* St. Paul, MN 55113 ¢ 612/631-9512 ¢ Fax 612/631-9508 
* IBM PC XT AT PS/2 and PC DOS are trademarks of IBM MS DOS is a trademark of Microsoft 





CIRCLE 554 ON READER SERVICE CARD 


0 | Fa 4 Mouse Bus C9.......$68 : ; 1MB - 2MB - 4MB Memory Expansion Boards 
+s Mouse Seal C9 ....$70 . SAVE 50% - 60% 


ae ScanMan Pius ..... $163 2-YEAR WARRANTY 


>HP LASERJET Il MEMORY 


CALL (800) 782-8297 Gy sing Corporation 






Teee, Tanith and moet Solwarea’ 


Fax: 602-043-3833 Order info: 602-907-8877 


CIRCLE 552 ON READER SERVICE CARD Cabterea (714) 750-2627 


VOICE OPERATED 
SOFTWARE 
Put any IBM compatible 
software to voica 
without any programming! 
Comes raady to run 
DOS & LOTUS 1.2.3. 
Weal for dasktop publishing. 
Spreadsheets, accounting 
Or data bases for those who don't 
want to use a keyboard Works on 
any IBM compatibla 
Onty $750 
with a 30 day money back 


NEED THE TIME? 
CLOCK CHIP 


$35 
Autorneie sets time and date 
pray Pe , PS/2 25 or compat. 
10 expansion stot. Has 10 yt. 
battery. Sits under any 28 pin chip 
‘on motherboard or cards. Installs 
in less than 5 minutes. 30-day 
money back guarantee. 
DELKIN DEVICES, INC. 


CA 619-273-8086 
US 800-637-6087 we 


CIRCLE $53 ON READER SERVICE CARO. 











CIRCLE $55 ON READER SERVICE CARD 


Enhance your product with a CUSTOM KEYBOARD BL AST-Vaur 
K eyl. 0 d er provides all the electronics & logic needed 


© PC/XT/AT/PS2 compatible © NO software, driver or TSR required 
* Connects like normal keyboard —° Allows stmultaneous use of standard ) = 
© Up to 144 extra keys & macros keyboard when desired ° g 
cs 
2 


——ee =—we can help you at any stage of your USAR Consuttants, ing 
U SAR development. for more into call: 2100 Neth Gaal Rd 


Consultants 201 947-6329 (Fax 201 947-2264) 


CIRCLE 556 OW READER SERVICE CARO 


adres ® 
COMPAQ DESKPRO | MUUSVUIRHUH GSS ‘cat oe 





: Telemarketing 
UPGRADE ay crests Lt witost wastng va Orders # Processing 
f tals 
between 8 pn ROM B ts socat Call Distribution 


386 M OTH ER BOARD Time tanetes compannie machines = Powerline transtorms your com- 


jer (PC/XT/AT/386) Into a mult- 


FOR 8086 OR 80286 DESKPRO’S Be eileen = Eas ROM a ae ue processing command 


© Easy installabon in 28 pm ROM socket ort Intelligantty process your sales inqui- 
malherboard or existing 0 cards 
. : es and messages tn the background 
$1595 16 Mhz 1MB sonesoe aoa inter Sie our compar E ieend 
* # 10-year warr 1 thru battery 2 Cs cables, speaker, 
20/25 Mhz Available = 30-day MONEY BACK guarantee ose gurany. 


* Al orders: Eph aged si f ui (Boru $295 00 

Tima Master part #220 TM $39 00 + $2 50 SAH ingle Line H 
SEATTLE TELECOM & DATA INC. 800 432-9174 (24 hr.) mune $895.00 
(Developer /DEM packages avaiable) 


FAX (407) 728-4510 
‘Y¥IBA—MC —AMEX—COD- 


CALL 206-883-8440 Talus Engineering inc 

= a For Information or Sales Cali’ 
2735 152nd Ave NE., Redmond, WA 98052 CIRCLE $54 ON READER SEAVICE CARD (415) 652-9600 
CIRCLE 557 ON READER SERVICE CARD FAX (415) 652.531t 


TALKING TECHNOLOGY, INC. ce eet) | 


361 PEDMONT AVE _OARLAND 
See us at COMDEX Pc) 
CIRCLE 556 ON READER SERVICE CARD 





‘DNL SSTOOTONNOL SNOT! Catt 
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@ ADD-ON-BOARDS 


AMI High Performence 366 Motherboards 
64K Cache - Won 5 PC Mag. Editor's Choice 5/30/89 
16 Mhz 386sx OK 
16 Mhz 286 OK 
12 Mhz 286 OK $220 
VGA 16 Bit 1024x768 $189 


Fully Configured 
Systeme Available 


We have DRAM 


404-446-2026 Call for Pricing 





Drives iready to run}: 
Hitacho External Drve 
Toshiba Drive for MAC Sk/Plus/tl 
tal Maxtor BO) MES 
'D-ROM Drive 


PC Staner Sei (2 isles + Dnve 
Microsoft Prograramer’s Library + Drive 
Comsieck Photography + Dve 


DESIGN PHHOSOPHY 

Tee eae tect cas Specicaly comaned i 
the advanced features of the Lotus Intel 

Mhcrosot! EMS 40 Spuciseanon Further the 

Shands 


Mapping capateity 
lows the user to extend DOS size beyond the 640K 
| barer ft os avadable in both 6 end 16 bet versions for 
sso 19 the 18M XT AT and compatibles 


MEMORY 

® Segmented Memory Mapping afiows the user to fil 
OL unused memory Begmonts between G40K and 
4024K By clang unused portons of memory in 
10K increments the user eltactreely mcrsaces TPA 
tte LAN oF custom software modules for example 
‘can be loaded wo these hegh memory ares thas 
rateving the lower 640K of TAA lor other appheaton 


Constitution Papers of Btectromc Bible 
CD-ROM Sourcedinc 
Between Heavee A tell 
C Library of Graphics Lab 
Consumer Statistics or Econom Statieticy 
ClubMac o Educorp (MACI 
Sig or Pravda 
ait Davis Computes Lab sary (Ew) 


programs 

© Spit Memory Addressing allows the user to hit oof Orford Engiioh 

conventional memory 90 640K Hundreds of CD-ROM Itles Pree 100-page catalog 
© Extordied Memory Addresung 1s avasabie for the AMEX/MC/VISA 


PC AT varmon 
0.2 Mb capacity ine singe slot Up to 8 Mb system 
© Panty checking 


SOFTWARE 


Bureau of Electronic Publisbin; 
18 Louisburg Square, Verona, NI C7044 
CQONTIE-MET 


CIACLE 563 ON READER SERVICE CARD 


esacueaaieaa ‘CD ROM/WORM/MAGNETO-OFTICAL 
vu Hearts COAMOO FC XY AT Henna! Pe 
| | 298 1anete speed wt wae eutns 12 Weir anon Haat CORIONS FC XY aT Evora! ea 
| with 1 wad stato (NEC laterect CORT? Mac Exnrnsi nm 
WARRANIY fey CU oat PC BPAY, Baran! Saad 
| © One year parts and labor ‘Toatita KM 3300 PORTAT External Pd 


‘rae Ghee Mand Many ‘WORMESOND-260M) £2795 
Magners-Opewsd 16-0) 0UMBs sar 
CD ROM DISCS 
Clap Ant 3D by NEC (IBM a Mac: sey 
image Foto by WDC (10K v8) 
Cametem Works of SraherpearstIBM ts) 
Commpite ‘Works of Acthat Cons Doyle 
Graker Bncyctopedis (HRM Ma sa} 
Henatel Sotrey ot Faking Hosting IDM 
Mucomaty Boskabe!t IBM ieiet 
roe Cotalag. 73 IBM and Mac hates 





CIRCLE 5610N READER! ‘SERVICE cane} 


CD ROM, Inc. 
1120 (Oh Sereet, Sune B. Golden,CO 80401, 
Tel 303 278 8550 Fax 303-279-422 
Compaserve #72007 544 


‘View MC/AMEX (Gort, Purchase Orders 


CIRCLE 564 ON READER SERVICE CARD 


CD-ROM/WORM/ERASABLES 
Software and Drives 

See our display ad each month for specials 

(Look under index to Advertisers) 
You need competitive prices/expert advice/ 
prompt service/we're the largest & fastest Free 
Catalog * Uncondittona! Guarantees 

PO's Accepted * CALL US NOW 
ORDERS 800-MEGABYTe (634-2298) 
Inquiries (212) 737-8400; Fax (212) 737-8289 
Compact Disk Products. inc 
223 East 85th Street, NY, NY 10028 


CIRCLE 562 ON READER SERVICE CARD 


TO PLACE YOUR AD IN 


PC Magazine Marketplace 
Call (212) 503-5115 or (800) 825-4ADS 
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@ CD-ROM 


CD-ROM\WE BEAT ANY PRICE 

ALL IBM/MAC DRIVES, TITLES 

LARGE STOCK New! TAHITI eraseable drive 
We accept COD, Visa, Mastercard, and Ameri- 
can Express Special library, school, govem- 
ment pricing Call lor price list Monthly Spe- 
cials @ 24 hour automated order line 


pani 
add an extra keyboard and 


CO-ROM SHOPPER monitor up to 600’ from your 
1168 Elm Terrace PC system unit. 

Rahway, NJ 07065 available for 

(201) 866-1666 * Now b * 


VGA and PS/2. 
DEALER PROGRAM AVAILABLE 
PRICES START AT $219 00 
CYBEX CORPORATION 
2800 H. Bob Wallace Ave. 
Huntavile, AL 35805 


(205) 534-0011 
CIRCLE 565 ON READER SERVICE CARD 


@ COMMUNICATIONS 


multiuser, multiprocessing & mutt 
tasking solutions. These products are simple to install and easy to use. You get the ad- 
vantages of a network without Its complexities. 


Join tens of thousands of satisfied users. Whether your needs are accounting, 
wordprocessing, point-of-sale, OTP or CAD/CAM, talk to us and we will show you how 
easily & inexpensively you can... add 8 users to one PCI 


zek! 


ZAKI Corporation #420 MapieSt., Marlboro, MA 017526Tel (508)480-0201 FAX (508)481-0595 
CIRCLE 566 ON READER SERVICE CARD 


cyber 


Control up to 8 : 
CPU's with one Keyboard 
and Monitor 150 ft. away. 


« IBM PC, XT, AT, PS/2 and 100% CYBEX CORPORATION 
Compatibles 2800 H. Bob Wellace Avenue 
¢ Available for MDA, CGA, EGA (TTL) Huntsville, AL 35805 


and VGA (Analog) Monitors (2 pet 00s 


CIRCLE 567 ON READER SERVICE CARO: 





| THE SHOWCASE FOR PRODUCTS ' 
AND SERVICES IN THE 


| IBM STANDARD MARKET .. . 














3 9 9 SHARP WIZARD $199 FE f X 
AMSTRAD 512K PUY LAI PTO PS 

SEs SOFTWARE vay en soa 

aia alesacacacaoace Ss tabs acadetavem EPSON ae TIES 

siasapsnelereieiwte ae Gietenets Microaoft 5.0 ...$219 pfs First Publisher ...$75 AY 7, O30) C(-) a am 10,00 nnn Y £35) 


T-1200 HB 20 MBhrd ....... Word Star 5.5 ..$245 pfs First Publlaher 
T-1600-286+20MB .....ccece Multlmate Advigt $275 Greshics Asses $Call F2000/F3000 ..... 























T-1600-286+40MB .......... pfs Prof Write $CALL Xerox Ventura CANON Fax8 ...cccece 
Publisher ..... Ca 

T-3100E-286420MB ......... Publisher ..... $Call RAM 72): 

T-3200-286-40MB .......000. Lotus 1-2-3 ....$319 (Timeworks)....$129 IAM gt: ) @/2/4. 

T-3200 SX-386SX ........08 Exoe! <7. ..00.- $249 Adobe Systems . Call RU ary) a a 






Fonts (all Avallabl 
T-5100-386-40MB ........006 nian a “$125 CE ocekop pub 5105 MA a 


ys. y4010)/- (0) "| > ae PROJECT PANASONIC kxP 80. . $589 
TV osiefetelets $445 625 





T-S200/100MB .....cseceeee B MANAGEMENT 
BS ee ee ee eee, Baradei3:0., .$CALL Marvard Total Project Bia ig LI. Se 
ZENITH LAPTOPS ftehererntior tee oe 
rel Fox Base+2.1 ..$199 SUperproject +30 $249 PANAFAX UF 135 (eee $559 

ree ie ee pfs Prof. File .. .$185 Timeline 3.0 ... .$373 
STS REY ERK CREE Smart Data Base $289 
" " 286/ 20//286/40 ....$2699//2999 arBon Copy Plus 

















y 
3 (Merldan) ......$113 BRGMIE S] map’) 0 Res 





















$11 
Turbosport 386/40 .......... 3999 Pye Eneyidcot: "559 Maree wt ee fs 
NT=ow WV xe) 25) Peachtree Beckton Festwirell ..... $67 Bo lar4UkoLg4U SORRELL EL) 
ULTRALITE2 MB... 781799 Eu $179 Cee aad OE SIS rile teeta $ 
PROSPEED 286/20MB ...... neig weokai sos eeNETWORKING | AVATEX 110/220V .... 
PROSPEED 286/40MB ...... Greatargentan: ~~ nme. gue 
ne rite us Pe SS A a 
PROSPEED386/40MB ....... Recs, Payeble,. so Word Perec! 8.0 Len 
MITSUBISHI Scicceorncne Pamrmmmemreecrcenmerstay M900 --..--ceerer eee, 


MP 286-210-2FLOPPY ....... RICOH RE850. pee dens $ 
MP286-220-1FLPY-20MB .... HICOM RF850 ........ 
MP286-240-1FLPY-40MB ....$2795 RF900/RF920 . att 099 


COMPAG LAPTOPS |. iour gd sveregrimrgd «Fak 25 oo... | 


SLT 286-20MB eeseeeeeeeaae - MULTI iD: . oat TOSHIBA Page 6 $1195 aati at 
Cc 4DSCALL HP Laser 2P ...$999 
SLT286-40MB.........0ec0s NEC MULTI 3D . $599 DICONIX150 pie $299 


___EPSONLAPTOPS __ | Seo vabene $6 


EQUITY LT 2FDD/LT20MB-$1095/1595 pe TTTTTT ESR PAGE 59499 Bek ks 


eel kee dS i: $228 wu2i6aAF..... 0s. $595 Be eo)! Be 
SHARP LAPTOPS VEGA ices 7 $859 CHINON $395 Ba 0-3 || nn 

Se ee ae ee (o A 

PC 4602 2FLPY ............ MULTISYNC. . ..$399 GEN moe ooo AMR GN er 

PC 4641 1FLPY40HRD .....$2195 | _MoDEMS fs mice. ——Sd| " UX350............ 

Joe SKC 7 ecw 1200INT ....... $59 DYNA MOUSE SCAL 

PC 7241 286/40MB.......... 51005 Ell A $89 LOGITECHCTSR .$65 Ce ae 


TEL-SWITCH...$149 LOGITECH | ALS 0) 0) 
MZ100 2FLPY BKLIT ........ PRINTERS Rattner ”. 
DANASON 





















SECA M 1S OLDE ELC LECME KXP-1180 .....8169 QUADRAM LU veces 
. JT 9600 $499 


1 Yr Warranty by Sorbus Onsite -1124 .....$319 QUADRAM JT FAX- (eae a nnn ra 







PB686 AT Compatibie 286 12MHZ *1592 ..... $369 PORTABLE ....$329 -imapliup-(huueeneneanenenenenenna te sae 
KXP-1595 ..... $425 COMPLETE PC eax ALL) 
$795.00 KXP-1524 ..... $499 BOARD 9600...... $399 eae, | eh eee 









Terms: These are Prepayment Prices, Discover VISA/MC/COD ¢ 2.9%, Restocking 20%. Ac- 
cept Cashiors Check. We check far stolen credit card. Prices subject to change, all sales are final, 
800-383-991 5 defective items repaired, in warranty. NO SOFTWARE RETURNS 
714-898-8626 


TELEPHONE PRODUCT CENTER 12603 Hoover St. *Garden Grove, CA 92641 *FAX 714-891-1202 
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“Good performance 
under lead, elegant 
design, tow price, 
simple cabling 
requiremants, and 
broad compatibility." 
—PC Week 


Invisible Network. 


| Expanded Memory Support. nvisible Network 

is the only LAN that supports expanded memory. On 
computers equipped with expanded memory version 
4.0, your DOs memory overhead can be as little as 3K 
for a workstation, 13K for a Server. And you can increase 
total DOS memory from 640K to 704K—Now you can 
have over 630K of free DOS memory while running 

the network! If you don't use expanded memory, the 
overhead is still low: 60K for a workstation, 80K 

for a server. 


* Prices include network boards and software— 
Nothing extra to buy. 

* NET/30 Network Operating System is full-featured, 
easy to install, and has extensive on-line help. Can be 
used with or without expanded memory. 


Model 200 Model 300 Model 300/A =‘ Ethernet 


Compatibility IBM PC/XT/AT IBMPC/XT/AT Micro Channel IBM PC/XT/AT 
8 Bit 8 or 16 Bit 16Bit 8 bit 


Speed 1.8 Mbps 3.0 Mbps 3.0 Mbps 10.0 Mbps 
Wiring Twisted pair Twisted pair Twisted pair Thin coaxial 
Price $215.00ea. $315.00ea.  $399.00ea. _$399.00ea. 


* File sharing, print spooling. file/record locking, 
electronic mail, menu system, Security, network 
management, diskless workstations. diagnostics. 1165 Chess Drive 
¢ Also compatible with NETBIOS, IBMPCLAN Program, BRR 
Novell Netware. Foster City, CA 94404 
© 30-day money-back guarantee and one-year warranty. (415) 570-5967 

Fax (415) 570-6017 


“The lnvisibla 
Network is terribly 
easy to install. And 
it's inexpensive.” 
—LAN Magazine 


“Ajoy to use. | highly 
recommend il." 
Data Based Advisor 





For more information, call (415) 570-5967 or write. 


9600 bps V.32 Modem 
MNP Class 5 


High speed, error free 
data communications 
without proprietary 
protocols. Effective 
throughtputs up to 
19.2K bps. 


$799 





9600/4800/2400/1200/300 bps full duplex data transfer 
Fully V.32/V.22bis/V.22 and Bell 212A/103J compliant 
MNP class 5 error correction and data compression 
Auto speed detection in Originate & Answer modes 
Two-wire dial and two-wire leased line connections 
Enhanced AT command set 

Non-volatile memory storage 

Full V.54 test modes 

Call back access security 

Cable and software included 


Computer Friends, Inc. 14250 Nw Science Park Drive 


| Portland OR 97229 Order: 800-547-3303 (503) 626-2291 
TeAGER eEnG fax (503) 643-5379 


AEADER SERVICE CARD 
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@ COMMUNICATIONS 
















npFax Puts Efficiency 
at Your Fingertips 


onsider the benefits of buying 
your unit from CompFax: 
e@the most competitive pricesea 
fult line of FAX machines to fit 
fS individual needs e expert 
» technical service and support 
@ fast delivery e flexible credit 
termse service contracts | 
® price protection warranty 
CompFax puts it | 
all at your 
fingertips! 





. CompFax | 


~800-243-7775 
Call Today! 


Dealer inquiries welcome | 








___ Sharp FO-300 Sharp FO-330 
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Add Multiple 


Stations to a PC 
Do You... 


« Want to run the same program from 
different locations? 

a Want to dieplay the same information 
on Multiple ecreens? 

« Want to share a computer in a clase? 











30 Days Money Back Guarantee For Networking Cards 


ETHERNET costs 
8 BIT ETHERNET CARO WITH 8% BUFFER 


ZOF 1001 

seiattie ETHEANET CARO WITH 16K BUFFER 
101 

ETHERNET CARO FOR PS/2 50 60 & 80 


























ARCNET 

8 BIT ARCNET/STAR/COAXIAL Z0T-NI00A $ 90 
8 BIT ARCNET/BUS/COAXIAL 20T-NICOAB $116 
9 BIT ARCNET/BUS/TWISTEO PAIA 

201 NIO0AT $118 
16 BIT ARCNET/STAR/COAXIAL ZOT-NIQIA S160 
16 BIT ARCNET/BUS/COAXIAL ZOT-NIDIAB =» 185 
ARCNET CARO FOR PS/2 STAR Z0T-N200A $288 
ARCNET CARO FOR PS/2 BUS ZOT-N20GAB $308 
8 BIT ARCNET WITH 4 ACTIVE HUSON BOARO 

(STAR TOPOLOGY) 201 NSOOAH $148 
ARCNET 8 POAT ACTIVE HUB 201 NOOSAK $206 
ARCNET 4 PORT ACTIVE HUB CARO 

207 NIO4AH $74 
ARCNET 4 PORT PASSIVE HUB 20T NOO4TH 


LARGE HARD DISK 
80MB. 150MB. 330MB 























are tired of waiking back and forth? 


... You need CO-PILOT! 


Add 2, 4, 6, 16, ... any number of Satellite 
monitors and het wages as you require. 


chaps $ 

with ir 4 Sansto San 199° 
tons, cable and one Sete 

tes Sichon iraeriare bow 


zeki__ (800) 8-SHARE-1 


ZAKI Corp.. 420 Maple St, Martboro, MA 01752 
Tel (508)480-0201 = FAX (508) 481-0595 

























PLEASE CALL FOR OTHER NETWORK ACCESSORIES 
ANO MORE OEALERS iNOUIRY WELCOME 
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ORDERING 
22 ae /Computer 
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Systems Ps ll 


begins on following 
page... | 





oi 


ae 


.— 


Hi-O TOWER 33 MHz 386 
COMPLETE VGA SYSTEM 


Landmark = 58.5 Sl = 45.9 
K CACHE w/150 MB ESDI HARD DISK 


@ 14° VGA Monitor with 16 Bit VGA Adapter 

@ 2 MB RAM Expandable to 32 MB 

@ 150 Mb ESDI 23 ms Hard Disk 

@ 7.2 or 1.44 MB Floppy Drive 

@ 1:1 interleave ESD! Hard/Floppy Disk Controller 

© 64K Fast Cache RAM 

@ Socket for 80387 Socket & Weitek Math 
Co-Processor 

@ 2x 32 Bit, 5 x 16 Bit, 1 x 8 Bit Slot 

© 2 Serial, 1 Parallel, 1 Game Port 

@ Real Time Clocki/CMOS Memory wiBattery Back-up 

@ 230W Power Supply & TOWER Case Holds 5 Drives 

@ 101 Key MaxiSwitch Keyboard 

© 3.3 or 4.07 DOS included 

@ Supports—MSDOS, OS/2, PC-MOS/386, UNIX, 
XENIX, DR-DOS, Concurrent DOS 386 


$3095 


Hi-Q TOWER 25 MHz 386 

COMPLETE VGA SYSTEM 

Landmark = 37.9 SI = 31.6 
32K CACHE with 66 MB HARD DISK 
1 MB RAM EXPANDABLE to 16 MB 





$1795 


Hi-Q 20 MHz 386 
SYSTEM 
Landmark = 25 SI = 23 
with 66 MB HARD DISK 


@ 1MBRAM Expandable to BMB 
On-board © 66 Mb 23 ms Hard Disk 
@ 7.2 0r 1.44 MB Floppy Drive 

@ 7:1 interleave Hard/Floppy Disk 


Controller ¢ 80387 Socket @ 2 Serial, 
1 Parallel, 1 Game Port @ Real Time 
Clock/CMOS Memory w/Battery 
Back-up @ 230W Power Supply & 
Quality Case @ 101 Key Enhanced 
Keyboard ® 3.3 or 4.01 DOS included 
e@ Supports—MSDOS, OS/2, 
PC-MOS/386, UNIX, XENIX, 
DR-DOS, Concurrent DOS 3B6 
Monitor and card not included 


Hi-Q 
COMPUTERS 
by HIQUALITY SYSTEMS, INC. 


740 N. Mary Ave. 
Sunnyvale, CA 94086 
(408) 245-5836 
fax 
(408) 245-3108 


1-800-827-5836 





30 DAY MONEY BACK GUARANTEE 
12 MONTH FREE PARTS & LABOR 
FREE TECHNICAL PHONE SUPPORT 


on 


Hi-O 25 MHz 386 COMLETE 
SYSTEM 
Landmark = 34.5 SI = 29.5 
with 66 MB HARD DISK 


e 1MB RAM Expandable to 8 MB On-board 
(384K Shadow RAM Included) 
e 66MB23 ms Hard Disk 


e@ 120r 1.44 MB Floppy Drive 

e 1:1 interleave Hard/Floppy Disk Controller 

e@ 12° Amber Monitor 

e Hercules Compatible Monographics Card 

© 80387 Socket 

e 1x 32Bit 5 x 16 Bit, 2 x BBit Slot 

@ 2 Serial, 1 Parallel, 1 Game Port 

© Real Time Clock/CMOS Memory w/Battery 
Back-up 

e 230W Power Supply & Quality Case Holds 
5 Drives 

e 101 Key Enhanced Keyboard 

@ 3307401 DOS included 

e Supports—MSDOS, OS/2, PC-MOS/386, UNIX, 
XENIX, DR-DOS, Concurrent DOS 386 


$1495 


Hi-Q 20 MHz 386SX 
SYSTEM 
Landmark = 25.0 Si = 21 
with 66 MB HARD DiSK 
Monitor and card not included 





WHY DO PEOPLE KEEP BUYING FROM HI-Q? 


Hi-O 12 MHz 286-AT 
COMPLETE SYSTEM 
Landmark = 15.9 SI = 13.4 


with MONITOR 


®@ 640K RAM Expandabla to 4MB 
On-board @ 1.2 or 1.44 MB Floppy 
Drive @ 1:1 Interleave Hard/Floppy 
Disk Controller @ 12” Monochrome 
monitor @ Harcules Compatibia 
Monographics Card wiprintar port 
e Real Time Clock/CMOS Mamory 
w/Battery Back-up © 230W Power 
Supply & Quality Case (full or baby 
siza) @ 101 Key Enhanced Kayboard 
®@ 3.307 4.01 DOS included 


We at Hi-Q Computers have built our successful business based upon hon- 
esty, integrity, and customer satisfaction. 

In the past several years, in Silicon Valley, we have sold over 5,000 sys- 
tems to satisfied customers such as UC San Francisco, Cal State Chico, 
Stanford University, San Jose State University, the State Government, 
etc.... 

We still believe in customer satisfaction as you can see by our guaran- 
tees and free telephone technical support offered. Much of our business 
comes to us from referred customers. 

We pledge to offer the best product for the lowest possible price. Call 
our 800 line today and check us out, you'll be glad you did. 


WARRANTIES — TERMS — POLICIES 


© 30 Day Money Back Customer Satisfaction ¢ 12 Month 100% Parts & Labor 
Guarantee @ Visa, MasterCharge —NO Surcharge « COD, Money Orders, Cash- 
iers Checks, Corporate PO’s e Fast & Easy —Lease/Purchase Programs @ Free 
800 Line Technical Phone Support e Deily UPS Shipping e Call for Accessories, 
Upgrades, and Peripherals ¢ Nationwide Service Contracts Available. TERMS: 

@ Prices subject to change at any time @ All prices are cash—FOB our plant e 

Shipping, insurance, and COD ere extra @ No Surcharge for Credit Cards @ 

Company Terms on credit approval e California residents add 7% Sales Tax. 

POLICIES: Shipping, COD, & Insurance not refundable. Hi-Q has the right to use 
comparable quality parts as defined. Hi-O has the option to replace or repair 
defective parts. Defective parts or equipment must be returned to Hi-Q for war- 
ranty freight pre-paid. Returned goods will be refunded within 30 days. 


$650 


Hi-Q 10 MHz Turbo XT 
COMPLETE SYSTEM 


With 
MONITOR 


© 640K RAM On-board © 2-360K 
Floppy Drivas e Floppy Drive 
Controflar e 12” Monochrome 
monitor e Hercules Compatibla 
Monographics Card wiprinter port 

@ 765W Power Supply & Quality 
Case @ 101 Kay Enhanced Keyboard 
® 3.3 DOS included 


ORDER TODAY! 1-800-827-5836 7 DAYS A WEEK. DEALERS & VARS WELCOME 
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, thg 
*s 1, 450 (0K. 64K Cache) ay! 


256K x 9, 100ns - $48 
‘Mb x 9, 100ns - $140 


Barebone System w/1M Ram - $1, 950 


Same Day Shipping Available! 


Schwab Center 
730-€, £ El Camuno Real, Sunnyvale ,Ca 94087 
TEL (408)-245-6666 Fax (408) 245-3103 


60387-25MHz - $495 
Cache Memory 
256K Cache - $250 


*Compatible with UNIX, OS/2.and Novell 
*1 Year Full Warranty 
*72 HR in-Crcuit Burn-int 


20 MHz also available @ 49 MIPS 
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33 MHz 80386 Motherboard 
Faster than the Everex Step“ 
8.3 MIPS! $2,299 (Ok) Oty 1 


© True 32-83 Memory Exp 12 168 
© Support 80387 Week 
© 100% Fastes OMA Throug’gel © UNIX, 0S/2 & Novell Compatibte 
than Standard Al © 1 Year Full Wartarty 
© Transparent Refresh © Comoiete Documentation 


MiPS_ Cache Ok 4M 
386/33 256K 2699 w49 
386/33 64K 2299 2749 
386/25 64K 1499 1929 
366/20 49 64K 1299 1729 


Technology Power Enterprise. Inc. 
46560 Fremont Bivd #118, Fremont CA 94538, 
Tel (415) 623-9162 FAX (415) 623-9462 
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386-33MHz, 32K cache $2695 
386-25MHz, 32K cache $1995 
366-20MHz, 0 wait state $1395 
386SX-20MHz, (Nest) $1195 
286-20MHz, 0 wait (weat) $1095 
286-12MHz, 0 wait state § 875 


All systems include: 1MB RAM, 1.2MB FD, 230W PS 
FD/HD Controlier (1:1 Interleave), 2 Ser./Par. Ports 
Enhanced Keyboard, 1 Year warranty Parts & Labur. 
Low cost: 20MB-380MB, Memory, 287, 387, Video, etc. 
Speciak VGA (600X600) & 14° M/sync monitor $$95 


ESC Computers, Inc. 
(800)747-4ESC oa: (213)685-2605 


8944 Melrose Ave. LA, CA90069 FAX(213)655-8045 
CIRCLE 576 ON READER SEAVICE CARD 


~ _ a... Se 


| Tandy® oS 
| Computers Sil 
Cellular Phones & FAX 

I Best Prices Best Service I 
1-800-633-0197 , 
I FAX 1-913-364-4311 I 
The Cisum Company I 
| 
pa 


400 Pennsylvania I 
Holton, Ks 66436 
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IBM PS/2’s 


30 to 40% off! 


abi isla! 


IBM 30-286 
IBM 50-031 
IBM 50-061 
IBM 55-031 
IBM 55-061 
IBM 60-041 


20MB $2.595 SILBIS 
30MB 3,254 2,195 
6UIMB 3.6541 2.495 
J0MB 4.895 22m 
60.MB 4,295 2,995, 
44MB §,.205 3.195 
IBM 60-071 7UMB 5.798 3.635 
(BM 70-E61 60MB 5.495 3.495 
IBM 70-121 120MB 7.998 $.245 
IBM 70-A21 120MB ¥.995 6.295 
IBM P70-121 120MB #295 8.795 
IBM 80-041 44MB 995 4.125 
IBM 80-071 70MB 7.995 4.750 
(BM 80-101 LISMB 8.995 $945 
IBM 80-311 314MB 11.995 $395 
IBM 5240 LMULAT KITS §95/625 
IBM PS’? MEMORY - $SCALL. 
IBM PS/2 PARTS - OVIRNIGIIT DEI 

HEP LASERI-T IED 1.698/3706 


American Micre Computer Center 
6073 N.W. 167th Street, C-25 
Miami, FL. 33015 


(305) 825-5565 
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Dealers & Volume Buyers Only 


8088 BMHZ 640K 20MB CGA 

286 10MHZ 640K 40MB EGA 

386 25MHZ 1MB RAM 80MB VGA 
SEAGATE ST225 20MB. 

SEAGATE ST23BR 30MB RLL 
SEAGATE S1251-1 40MB 2BMS 
SEAGATE S1277R-1 60MB RLL 28MS 
SEAGATE ST4096 80MB 2BMS 
FUJITSU 360K F Orive 5.25" 
FUJITSU 1 2MB F Drive 5 25° 
FUJITSU 101 Click Keyboard 
SONY 1 44MBF Drive 3 5” 
NANAO 16° Flexscan 12B0x800 


DMC 
1234 South St., Long Beach. CA. 90805 
Tels (213) 422-4444 
Fax: (213) 422-7676 
CIRCLE 579 ON READER SERVICE CARD 
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LATEST LAPTOP MODELS 
ZENITH - TOSHIBA - NEC - COMPAQ 
SHARP - HITACHI - EPSON 
MITSUBISHI » DATAVUE 


Cail to. lability on other models! 


Convervent op steppe fa eu tos. 
ACCESSONES upgrades' 


ORDER ar a P.M. FOR barre SHIPPING 


DIK 
10 Mhz AT barebone 
12 Mhz AT basebone 










8088/10Mhz 640K , 20M8 HD, CGA monitor 
286/12Mhz 640K, 4OMB HD, EGA monitor 

386SX/16Mhz 1MB, 6SMB HD, VGA monitor $1709 
386/20Mhz 1M8, 6SMB HD, VGA mondor 
386/25Mhz 2MB, 80MB HD, VGA montor 









9AM OP) 4 EST 


FAST, FRIENOLY & DEPENDABLE SERVICE 


la) 


OPEN 7 rT DA Abe. 








Tolerado Jumbo up to 120 MB, int 
Colorado OFA 500 up to 500 MB, int 


12 Mainen Lane 
Brook. NJ O8EOS: 
= Sound a eo 


071-469-767 


ComputTop Inc. 
14634 Firestone Bivd. 
LA MIRADA, CA 90638 
Tel: (714)-994-0605 
Fax: (714)-994-0658 


CORPORATE CLIENT & COMMERCIAL LEASING WELCOME 
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Design House Offers Low Price & High 
Quality Motherboard & System Products 


386/25MHz, CPU, 32K ceche $1089 


388/20MHz, CPU, COMPAQ Compatible $5¢9 
386SX/16MHz, CPU & All-In-One $365 | Bere Bone Syeteme evelleble 
2B6/16MHz, NEAT Chipeel $275 Lwth low, low pricesi! 


286/12MHz, NEAT Chipset, 2S/1P, FOD $239 


CALL 
1-800-448-2031 


FLASH TECHNOLOGY INC. 


3740 E. Southern Ave. #100 
Meee, AZ 85206 
Tel.(602)832-6116 Fex(802)832-0881 


Complete 386/SX System : Only $1290 


© 386SX/16MHz CPU 

© 1MB Memory on Board 

9 VGA Controller on Board 

© FOD/HDO Controller on Board 

© 1.44 MB Floppy Disk 

9 2S/1P Ports on Board 

© 3 16-bit Slots Aveilable 

© Power Supply, 101 Enhanced Keyboard 
© Baby AT Case 


9 MS/DOS and BASIC | 


We offer werranly on all parts & labor , and excellent 
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technical support. VISA/Master Accepted. 





a DISK DRIVES 


—_—— a & 


= = 


Capacity = Elat Rate VALID THROUGH 1/15/90 
10-19 mb $99 We Repair Most Major Brands 
20-29 mb $125 5 ae 
30-39 mb $150 : 
40-49 mb $175 i: 

50-85 mb $210 90 day warranty on all repairs. 
86-120 mb $275 5 day turn-around time. 
120-150 mb $325 jb TECHNOLOGIES, INC. 
151-275 mb $425 21011 Itasca St. #F 
276-380 mb $495 Chatsworth, CA 91311 

Test & Eval $25 Telephone (818) 703-6400 
DA /E CAI CIRCLE 900 ON READER SERVICE CARD 
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B® DISKETTES i EXPANSION UNITS 


Why waste your time 
formatting disks? 


Why waste your time DYNAMIC RAMS 


SIMM_ oon S$CALL 
formatting disks? IMBIT nc. $10.10 


814256:0= $10.75 
41464 


; ai2s6 eS 338 
COMDEX SHOW yp 1286 mB 


DISKETTE SPECIALS 
.26¢ 


5%" DS/DD, Lots of 200 Each 
5'4” DS/DD Gener 
1003 Pee Lat Sith Labels: Sleeves .27€ 
St" High Density Generic 
Shee be Ban Lakes ie .75€ 
Conta 756 
.85¢ 





Preformatted disks 
save you time and money! 


Preformatted disks 
save you time and money! 


Memorex + Nashua » 3M 
S'a’ (iam 44c) 8" 4" HD+ 3" 


Goasheee 





a 


ONY 

w Per Lit Bath Labets 
4%" High Density 
a $2.75 
$2.85 





soy 
Virrumim af (0 With Labels 
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Formatted Disks-IBM/MS DOS 





Si" SOOK 
“geen 100% Guerenteed M AXELL 5 DR OMET DELIVERY tt 
a" 248 1] Rarascenemeee OUTSIDE OKLAHOMA WO SALES TAX 
100% Lerbfied & ‘ced 3.$° DS/DD OYNAMIC RAM 
First ualit So Seconds Y : sony gh. SONY @ tks g Ls Mrz $300. ¥ 
1-800-356-2553 @ VERBATIM 3 4 g 
ee se eS Dieser Car 4] . ¢ @ OATASAFE 89 F 50 
and fandhng. tA (208) 982.0000 Fs) if 3,5” DS/HD 5%" DS/DD $ .39 each : 2 
‘al ei noatasare sa] | 5%” DS/HD .64each] Fal: il 
Cone on eset Ete ii 5.25"psion 3%" DS/DD 66each) Pa fl 
Y Iias as} 13%" DS/HD 1.70each] fat 
¢ 3 @ VERBATIM 45 Pace based on muximatch aly of 300 m Duk S a8 
, fe @ DATASAFE 33 Includes Tyvek sleeves and label kris oy CA 
PC Magazine Marketplace wad £5 5.28” DS/HD PREFORMATTED » COLORS « TAPES g of 
the ulcers target ) cer BA oe A be 
market! @ DATASAFE 99 py g 
0 Mein (204) 992.5955 800-222-0490 
Fax (204) 992-9199 tn NJ 201.462.7628 FAX 201.462.5658 (018) 267-4981 
The brand specifiers who read PC ~ 
Milaalie nas tates (800) 426-0247 sathiGour Sabrent CIRCLE 501 ON READER SERVICE CARD 
around, ther only concern ws getting Sates M EG ASoft 
what they need as quickly as possthle PRINCETON beta een ipl Ks esensceeenppppnececeseesss 
| \"' DISKETTE Sail © Need memory for 18M PC of compatibles? 
. . S 432 Mecerthur Dr @ Grick, MJ 08724 CIRCLE 585 ON READER SERVICE CARD © Want to pay the lowes! passthle Price? 
They'll DIRECT their attention GRCLE S47 GRUREADEN SERVICE CARD © Wan! Free advice? 
to PC Magazine Marketplace © Want superior service? 





© Wholesale source 








FORMATTED DISKETTES Free call! Free infot 
Por them PC Magazite Marketplace’. BASF, MITSUBISHi, SONY __ McDonald & Associates | 
Direct Response/Display Ad format 1-800-242-5751 FREE FAX 
Tepresents a fast, vasy and cost effec 24 Hrs. 7 Days 
tive method of product seytisttion 1-800-338-1531 24 bes 7 days 


They know it will have the products. 
they need and the information they 
want cegarding price, volume dis 
comits, specifications and delivery 

{Fyn think that your husiness van 
benefit from the (00,000 brand spec 
wes who read 1 Magazine .. 
YOURE RIGHT! 


Dynamic RAM SIMM 
256K 120ns $ 3.50 256K x9 100 ns $ 45.00 
256K 100ns 4.40 256K x9 80ns 55.00 
1M 100ns =: 12.50 1Mx9 100ns 145.00 
| 1M 80ns 14.00 1Mx9  80ns 155.00 





P.O. Box 1114 
few 90027 | American Scientific, Inc. ° 2 
aa er action and call (800) meth (206) 392-0800 9025 Sheridan Street > eects sateen aolee “Hea Sa 
503-5115 or SENNCE CARD State of Art Fam and VGA Card Caii Now! 
(300) 825-4ADS See “Seo us at COMDEX BOOTH MesterCard or Viea 
‘ caress Seaceicer oe? ——— 
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i EXPANSION UNITS 


Low SS 


Name Brands * 





AST Sixpackplus (64-384k) goed 
Advantage (123k-4 sey 
Advantage2 386 for PS2 60 W/Ok bret 
Rampage 286 Plus (Ok-8M) 
Rampage? 286 for 50/60 $call 

Intet Above 266 Plus (512k-2M) 
Above 286 PS Plus (512k-2M) $449 

Above Board 2 PiusPS2 re IM) $299) 
inboard 386 PC i Sa AT Selb 
Quadboard oe 
GRAPHICS ay 
HERCULES Mono: $188, ATI VIP $289 
QUAD Prosync: $call, VEGA VGA$299 
HARO DAIV! 
SEAGATE Kits from 20mb 
MINISCRIBE Kits. from 20mb 
PLUS Hard cards from 
MEMORY 64k. 25k, 1B, SimmsModules$cail 
FLOPPY DRIVES, Tostuba tor 
PC, AT $89.1 2MB $99. 38" $99 
External S-1/4" dreves for PS2 Scall 
COMPUTERS..AST, SAMSUNG 
Tape Backup Maynard, Everex 


ViM Computer Electronics 
10 Park Place, Morristown. NJ 07960 
(201) 267-3268 Visa MC.Check or COD 





@ PERIPHERALS 


@ PERIPHERALS 


9-Track Tape 
amphi 


Now you can exchange data files 
between your IBM PC/XT/AT 
end idfeny, mainframe or mini- 
uter ues eM compatible 

1600 or 6250 BPI 9- tacks tape. 
Unit can also be used for disk 
backup. Transfer rate is up to 4 
me bytes per minule on PCs 

compa les, Subsystems 
inchide or 10%” streaming 
¢ drive, tae poupler card, 
canes and softw: 


[JUALSTAR , 


9621 Irondale Avenue 
Chatsworth, CA 91311 
Telephone: (818) 882-5822 
CIRCLE 593 ON READER SERVICE CARD. 


9-TRACK 
GENIUS 


OVERLAND DATA will bring 
out the GENIUS IN YOU when it 
comes toconnecting your PC tothe 


ENGINEERS DESIGNED the 
most successful tape drives, 
controllers and software in use 
today. Call the experts... ODI! 


¢ PC/XT/AT/386/PS2 & Compat. 

* DOS, XENIX, UNIX, NOVELL 

¢ 800, 1600, 3200. & 6250 BPI 

¢ Outstanding Customer Support 

* 24-hour delivery available on 
anil Qualstar, Anritsu & M4 


MW Overland Data 


ULI “Experience Makes The Difference” 





ieee 


“See us at Comdex #W604" 


CIRCLE §92 ON 
READER SERVICE CARO 


CALL TODAY AT 1-800-PC-9TRAK! 


5600 Kearny Mesa Road « San Diego, CA 92111 
TEL: 619/571-5555 * FAX: 619/571-0982 


| 
| 
mini/mainframe world. OUR 
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PLUG A CASH 
DRAWER INTO 
YOUR COMPUTER 


Turn your Computer 


System! 


Colors, Sizes. 
and Models for 
All Applications 
Interface Options 

+ AS-232 senal (3 types) 

* Centronics parallel 

. ae Hot pete interfaces. 

L. Signal pulse non- 
Eres multiple drawer) 


For cataiog & details” 


APG 


1601 - 67th Ave North 
Minneapofis MN 55430 © (612) 560- 449 
A Division of Upper Midwest Indusines Inc 


PC Screen to Big Screen 
VGA, EGA, CGA. All Macs & More 


TRUE COLOR SYSTEMS 
from $4995 


MONOCHROME SYSTEMS 
from $599 


VISA, M/C, AMEX, COD 


$7 BOXLIGHT™ 


CORPORATION 
206/697-4008 


386 SYSTEM 


$1995 
° INTEL 25 MHZ CPU 
* 1MB RAM EXPANDABLE TO 8 MB 
TOSHIBA 67 MB 22 MSHO 
* 14° AMBER MONITOR 
* ATI VIDEO GRAPHIC ADAPTOA 
* 1 SERIAL, 1 PARALLEL PORT 
* 101 ENHANCEO KEYBOARO. 
* 230W POWER SUPPLY 
* QUALITY CASE HOLDS 5 ORIVES. 
*00S330R 401 
Croat 5% OFF W/AD 


Zor 
ALL COMPUTER 
COMPONENTS AVAILABLE 
* OEALERS WELCOME 

TEL (818) 448-9304 FAX (818) 401-2040 


CIRCLE 596 ON READER SERVICE CARO 













THE SHOWCASE FOR PRODUCTS 
AND SERVICES IN THE 
IBM STANDARD MARKET .. . 








Cost-Effective | | 
Nine-Track Drives | | 


True Start/Stop, 45-100 IPS* 
Auto or Manual Loading* 
NRZI/800, PE/1600, DDPI 


a are Seon 
Oata Wandier 36KB-144K8 Per 
Rewinds 2400 Feet in 100-180 Seconds” 

image and File-Based Backup 
Network Compatible 
Utilizes One Slot in Micros 
Direct Integration into OOS 
Transter Data Directly nto DBMS: 


“Depending on model and operating mode, 


See us at Comdex 
Booth #2029 


TDX Peripherals, Inc. 
80 Davids Drive 
Hauppauge, New York 11788 


9 TRACK 
py SYSTEM 


FOR IBM PC/XT/AT 
&PS-2 


> 


+ Maintrame to PC Oata Transter 
High Spead Backup 
+ All Software. Complete System 
+ Service and Support, easy 
+ Installation 

call (618) 343-8505 or write to 


CONTECH Computer Corp. 
PO, Gon 18S Vernene, CA 81206. 


CIRCLE 598 OWN READER SERVICE CARD 


TO PLACE YOUR AD IN 
PC Magazine Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 
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Plotters for people 
who want more 
but can't afford expensive. 


Now, you don't need a big 
budget to get quality and 
performance from your 
plotter. That's why Zericon’s 
large format plotters are 
becoming so popular. 


$1695.-$2995. 


Our D size starts at $1695 
and our A-E model is only 
$2995 direct from Zericon. 
Call us today for a free 
sample plot and info about 


ih 


money back 

guarantee. 40491 Encyclopedia 
Circle, Fremont, CA 94536. 

In CA (415) 490-8380 

FAX: (415) 490-3906 


(800) 727-8380 


ZERICON 
More Plotter. Not More Money. 


CIRCLE 599 ON READER SERVICE CARD 


#1 Value! 


AtoD Size Flatbed Plotter 


WT 27" plot ene 


A breakthrough in XY positioning 
dedi rc th URAC 


Knot 
Within 
«Plots any size from A to D+ Rn 


Maximum pen travel is 25° x 34” 
Pre printed media is easy regis: 
Uered to ths plotiet 


2 Simplitied Hatbed construc- 
tion for durability and AutoCAD Ve 
perlormance 


and 
DesignCAD Runs on all sys- 
tems from IBM PC (and com- 
patbles) to Apple 


Contams a precision moked 260 
‘bacidash dove chain ented 
two ste! aucrafi cables. Uses 

moving electncal components m 
the pen carnage Assures vettually 
Perfect repeatabesty every hire 


@ Fits anywhere 


ned for desktop or space- 
ner roan 


CIRCLE 600 ON READER SERVICE CARD 


and more 


@ Satisfaction 
‘or your money back 


days of purchase for 


2 HPGL compatible 


‘Works vath all 
drve H P plotters including 
BsaCAD 


vacluding bond. vellum 
myine posterboard 


2 FREE information kit 
Phone of wrte loday for sample 
ang name ot 


ely satished retum plot brochure 
nearest dealer 


800.923-3288 


Movi a phetenet ost 
1a 


‘toed toagentvons 
We 


‘software that 


@ Prints on any 
media 


THE SHOWCASE FOR PRODUCTS 
AND SERVICES IN THE 
IBM STANDARD MARKET... 


go 
Ur] United Innovations jf 
eee, Mp a 


== 
@ POWER SUPPLIES 


eivositl| ’ 
Ol itestas D> ome 


Standard 15S0W (UL fully tested) 
‘Stencer 150W (Run 84% quieter) 
Turbo-Coo! tS0W (Run 25*-40° cooler) 
Turbo Coo! 200W (Run 30°-45° cooler} 


Standard Z00W (UL fully tested} 
‘Suencer 200W (Fun $9% quieter) 
Turbo-Coot 250W (Run 20°-35° cooler] 
Turbo 375W (Industry's best 2yr war} 


CPIGOW (Onginal Portable upgrade) $tby 
CD270W (Deskpro ungrade 2yr war} $249 
PC POWER & COOLING. INE. 


31510 Mountain Way Bonsall, CA 92003. 
{819) 723-9513 VISA/MCICODIPO. 


we-"277 2MB-"s00 4MB- 78 


FONT CARTRIDGES 

From A ta Z—Loweet 96 SupecCariria 
Biet- "mT 

123 Sprendehest — 


PRINTER ENHANCEMENTS 


open "al Sott stot Nee 


CIRCLE 751 ON AEADEN SERVICE CARD 


FAL 213} 
CALL (800) 747-HPLJ | 
Lowest Pricas Guaranteed 


LASER/DESKJET ACCESSORIES 
HP/Canon tonts $75-$115-$130 ea 25-In-One 
$335 Plotter cart $295 Postscript cart $595 
Headlines-to 48 pt $325 HP It mem Ok $125. 
mb $275, 2mb $395, 4mb $695 Desk-Jet 
fonts $50, $65, $80 ea Free air shupping Call 
for catalog, HP 110, lIP, Canon and other ilems 
hol fisted 

Compuler Business Mart 

6450 Lusk Blvd Suite € 102 

San Qiego, CA 92121 

(619) 453-8445 800 444-5236 





@ PRINTERS 


Looking for a Widget 
for your Printer 
and need it now? 
Call Precision! 


Precision Images stocks a complete 
selection of parts, supplies and 
manuals for these printers 
C.ITOH, QUME, CITIZEN, 
OKIDATA, FUJITSU, EPSOW 
AND OTHERS. 


For Visa/MC/Amex Call 
1-800-524-8338 


Precision Images 
PO BOX573 
Chester NY 10918 


CIRCLE 752 ON READER SERVICE CARD 


LaserJet <> S S| 


WellD Sate 


MEMORY EXPANSION 
— With 4MB8 Capacity 


1MB...... . $245 
2MB......$418 


718-854-4864 


EXPCOMPUTER Fax 710-054-2026 
CIRCLE 733 ON READER SERVICE CARD 


TO PLACE YOUR 
ADIN 
PC Magazine 
Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


HW/Printers 


continues... 
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P.C. SYSTEMS DESIGN CORP. 
The Best Source for Quality Epson Products 


LX-810 


200 cps in draft mode 

30 cps in NLQ mode 

4K buffer 

80 column 

Friction and tractor feed 
Auto single-sheet loading 


$ 188 


FX-850 FX-1050 


264 cps in draft mode 

54 cps in NLQ mode 

8K buffer 

80/132 column 

Friction and tractor feed 
Auto single-sheet loading 


LQ-850 LQ-1050 


264 cps in draft mode 

88 cps in NLQ mode 
2A-Pin Printer 

6K buffer 

SmartPark paper handling 
Auto single-sheet loading 


LQ-510 


180 cps in draft mode 

60 cps in NLQ mode 
24-Pin Printer 

80 column 

Friction and tractor feed 
Two resident LQ fonts 


$ 328 


LQ-2550 


333 eps in draft mode 

405 cps ultra high-speed mode 
111 eps in NLQ mode 

2A-Pin Printer 

8K buffer, 5 LQ fonts 
SmartPark paper handling 
Front panel controls 


$ Best Prices $ Call 


EQUITY I+ 


===> = Askabout Epson EQUITY lle 
EQUITY Il+ ee EQUITY 386SX 


12 Mhz 80286 CPU (Upites 200) 
640KB memory on board EQUITY 386/20 


1.2 MB 5.25" floppy drive 
101 key enhanced keyboard 


EQUITY LT-286e 


Built in serial/parallel ports 

40MB hard disk (optional) DFX-5000 
Choice of monitor & 
video adapters available 


EPL-6000 
Ultra hi-speed Printer Laser Printer 


Outstanding 
Value & Reliability 


Choose among Epson’s complete line of high 
performance Computers, Laptops & Printers! 


P.C. SYSTEMS DESIGN CORP. 
BREA PASADENA SIRVINE 
2860 E. Imperial Hwy 230 S. Lake Ave. 18009 Sky Park Circle 
(714) 996-0690 (818) 792-1391 (714) 261-8032 
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m= 


IVT Butler Exterra! Duk Subsysterm 
+ Upto 1.3 GB of remaveble/portable 


hard disk storage 


Take It 


44MB cartedges/]SOMB tapes 
+ Most floppies in 3.5 & 5.25 
SCSI, ST506 & Micro Channel 


IVT PC RD Series 
‘The entwe IBM PS/2 and 
Inel SYP300 sees with 
eee removable hard 


ONG a aa 


Mo and match drives and form factors 


Custom configuratons evailable m 


5.25 and 3.S* factors for 3 


Lose It 


Safeguard your 
data with (VT 
removable disk 
products 


A Subsidiary of 


HANDS OFF THE BOARD™ 
PC SECURITY 


Ye SIZE SECURITY BOARD 
e pee hoppy boot—Require password to 


e Rea on ‘enctyp|—prevent boot 
Bector vir 
° ieee Dds FORMATIFDISK and low- 


© gar hard ora READ ONLY or turn ON/OFF 

@ Tun I . primers anc COM ports 
ON/OF! 

© IBM XT, AT Bus—DOS V30+ 


once $149.95, 


Systems Consulting Inc. 


412-963-1624 
PO Bas 111208 Pittsburgh PA 18238 
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ACCOUNTING 


PC-FUND 

The leading fund accounting system for local 
govts and non-profit organizations Modules 
include General Ledger. Accounts Payable, En- 
cumbrance, Obligation Tracking Accounts Re- 
cervable, Payratl, Budgeting. Fixed Assets and 
Donor Receipts The system supports up to 99 
funds, 9999 depts PC-FUND suns on the IBM- 
PC and most MS-DOS and XENIX computers 
AMERICAN FUNDWARE. INC 

PO Box 773028 

Steamboat Springs. CO 80477 

(800) 551-4458 (303) 879-5770 


iverson Technology Corporation 


Ope OMB 


enclosures types. Magnetic and 


media. 
IVT, RPORATION 
CORPORATION 


IVT, Marketing Director 
P.O. Box 6070 
McLean, VA 22106-6070 
(703) 749-3200 

CIRCLE 755 ON READER SERVICE CARO! 


@ ACCOUNTING 


NEWVIEWS 

“PC Magazine Technical Excellence Award 
Iresh {horoughly modem approach 
Full, intuitive WYSIWYG accounting in one 
package GL. AR. AP payroll. etc plus reporting 
& control only NewViews can deliver, all in 
REAL TIME Track jobs, cash. payables, receiv- 
ables DAILY Up-to-the-minute reports on de- 
mand Period compansons & analysis, context- 
sensitive help, more $995 complete 
Unisource (800) 322-8813 


POINT Of Sale Register 

POSREG 1s an innovative program thal works 
with the Champion Itl acet package lo make a 
sophishcated cash register of a PC It is fast. 
adaptable and offers accurate inventory and 
acct reports updated from register, secunty 
systems with automatic recovery and multiple 
fegisters can be networked 

OLIVEIRA BUSINESS SYSTEMS, INC 

201 Centennial St. Suite 401-C 

Glenwood Springs. CO 81601 

1 (800) 228-8893 


PC Magazine 
Marketplace 


2nd Color 
Option Available 


Mele? 


—— ee 
MICRO INFORMATION PRODUCTS: 
a i a 


@ ACCOUNTING 


SEC. 125 & 401 (K) 

Benefit Plan Administration! Computes tax sav- 
ings to employers and employees. maintains 
Individual account balances, pnnts reimburse 
ment checks Comprehensive reporting and 
discrimination testing Menu driven, sample 
legal documents, 30-day money back quaran- 
fee Single company $495, mulhple $1995 
tnlerval Software 

PO Box 592 

Centerville, UT 84014 

803-224-9827 


@ BUSINESS 


@BASE ACCOUNTING TOOLS 
“General Ledger *Accts Payable 
“dinvorcer & AR "Sales Analysis 
“Service Billing "Order Entry 
“Job Costing “Job Estimabng 
“Purch Ord/Inventory *Payrall 

“Bill of Mats “Lazt-Forms 
$99 ea + s&h widBASE 34 of 4 Source Code 
DATAMAR SYSTEMS (619) 223-3344 
4876-P Santa Monica Avenue 

San Diego, CA 92107 
MaslerCard-Visa-AMEX-Check-CDD 


Get the power of the hour. 


tu vanish each hilling period. It can help you increase your 


T imeslips II can track, hill and analyze all the hnurs that used 


billable hours hy as much as 25%. 
It's got a built-in memory-resident stupwatch, customizable hill 
formats, full accounts receivables and a custum report generator. 
Timeslips II even produces client mailing labels, rolodex cards and 


filefolder labels 


There's also an entire family of Timeslips II products, including 
an accounting software link, a network version, even a spell checker. 


“A Jewel Of A Billing 
Program” rated 9.3 hy 
INFOWORLD. 

Look for Timeslips III 


at software dealers nationwide or 
order directly for only $299.95 at 


Timeslips Il 
Cy 


1-800-338-5314, ext. 44 (in MA, 508-768-6100) 


North Edge Software 


239 Western Ave. 


Essex, MA 01929 
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PINMAP™ 

Create old-fashioned pin maps on your PC 
Prot your Z/P- based data using colored dots on 
aUS map Use your mouse to Z00M and LOOK 
at data values and city names Define custom 
AREAS Easy. yet powerlul For EGA, 
VGA $750 complete Call or write tor 
samples 

HAWTHORNE SDFTWARE COMPANY, INC 
PD Box 35 

Hawthome, NJ 07507 

201-304-0014 


@ BUSINESS PROJECT 
MANAGEMENT 


izPowerTools 


BePlanBullder’™ Iniuseve & logicel business 
& marketing ptan template on diskette for rats- 
ing capital, tuunching new products oF services, 
PCs or Macintosh 90+ pages of outlines. head- 
lines. writtendcus & ideas formatied inte a3 text 


MIP Fund Accounting System 


Simply the best software’ fot non-feoli & jpovermesetial orpamestions Stice 1762. 
Chart of Accounts * Automatic Offset & Interfund Bal! + Automatic 

* Month! & Forecasting * Check, F. AR Bul 

Facal Years "Garber ‘ined 
‘or Network * User Installable 


files. Linked financials in Lotus ar Excel. $99 
“We appiled for a loon In carly November 
and by Christmas we had $4,200,000." 
My CPA highly recommends it.” 

Companion software ptckages 

+ Employee Policies Handbook $9 
» Sales Quota/F cast Mgmt mers: -reps $189 
© Production Feast/Costs/Mat'/Labor$ 49 





Funds * Multiple Gverlappin 
YAT Compatible “Single 


TO PLACE YOUR 
© Private Stock Offering rac SIMI $149. 


AD IN 
* ° Limited Partnership A; $149 
PC Magazine <Forecant Expresy™ Cam mem PC. §109 
» DeolMaker'™ Business Valuahon = $395 
+Shipping Visa-MC-Amex 
800/ 442-7373 ¢ 415/ 941-9191 
CIRCLE 759 ON READER SERVICE CARO 


ACen Receivable, sinker aera Payroll, Fixed Assets 


1-800-647-3863 
505 Exst Huntland Drive, Suite 340, Austin, TX 78752 


CIRCLE 757 ON READER SERVICE CARD 





Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 
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BARR High-Performance 
RJE Workstations 


BARR RJE products Iransform 
IBM PC, PS/2, and compatible 
computers into versatite RJE 
workstations for communicat- 
ing with mainframes. 
Features: 
multiple printers 
unattended operation 
print speeds over 6.000 Ipm 
electronic forms management 
line speeds to 128,000 bps 
dial-up or dedicated lines 
LAN gateway service 
easy to lear and use 
menu-driven 
nine-track tape support 
advanced file transfer 
internal synchronous 


modems: 

201C, 208AB, V.32 
Mainframe Protocols Supported: 

SNA RJE with SDLC, Token 

Ring Network, or four 3270 

sessions, 

HASP BSC multileaving 

3780 and 2780 BSC 


BARR Sysiems, Inc. 

4131 NW 28 Lane 
Gainesville, FL 32606 
800-BARR-SYS or 


800-227-7797 
CIRCLE 760 ON READER SERVICE CARO 


MULTIUSER ONLINE INFOHOST 
You can now place a database of services and 
goods on-line using your PC, and atlow up to 
32 simultaneous users to dial in to your PC, 
accessing intormation, leaving messages, and 
making purchases via modem InfoHost fea 
tures a customizable relalional dalabase thal 
can be adapted lo a variety of applicalions 
Free Online Demo (201) 288-7792 (Modem 8/1} 
A-COMM Electronics, Inc tntoHost Group 
TEL (201) 288-7885 

FAX (201) 288-1801 


MULTI-LINE PC-D0S BBS 

You can have up lo 32 users on one computer 
with NO LANS or DOS extenders TBBS 
requires only OOS and lets you customize a 
secure, reliable, full featured intormalion sys- 
tem You can mix jocal and remote lines at 
speeds up to 19 2kb Call now for full details 
and access ta a demo system 

eSoft tne. 

15200 East Girard Avenue, Suite 2550 
Aurora, Colorado 80014 

(303) 699-6565 


ChipChat for 0S/2 

Get your computer chips chatting with the rest 
ol the world ChipChat ts stafe-of-the-arl com- 
munications software tor OS/2 Presentation 
Manager ChipChat does file transfers. terminal 
emvlalions, and electronic mail in a ‘win- 
dowed" 05/2 environment 

CAWTHON SOFTWARE GROUP 

24224 Michigan Avenue 

Dearborn, Michigan 48124-1897 

Phone 313-565-4000 


ee a | 
i CONSTRUCTION 


CONTROL YOUR JOB COSTS 

With our PC Conlractor job cost accounting 
system The Complete software for contractors 
ined Payroll, Recewables, Payables, Jab Cost & 
General Ledger Everything you need lo lower 
overhead, trim ob costs. & improve your cash- 
flow $1595 incl FREE phone support & 30 Day 
Money Back Guarantee 

Trump's Software Services, inc 

209 South Main Street 

Crown Point, Indiana 46307 

(219) 662-9395 


CONSTRUCTION ACCOUNTING 
Comprehensive, attardable software for build- 
efs and contractors Job cost, billing and 
draws, payables, check writing purchase or- 
Gers, discount and retention tracking, all in one 
Package—$795 Reviewed and approved by 
National Assn of Home Builders Aiso avail- 
able General Accounting and Payroll 

YARDt SYSTEMS, INC 

813 Reddick Street 

Sania Barbara CA 93103 

805-966-3666 


2 ae ee] 
@ DATA BASE 


TOTALLY USEA FRIENDLY 
BRANDYWARE presents ULTRABASE 

Finally a Database you can run without limely 
manuals, and have fun doing if Features in- 
clude help windows, mailing labels, calculator 
memo pad & alarm, faskeys amortization. up to 
20 numeric thelds Atl for $119 90 money back 
guar Req color & HD 

BRANDYWARE 

24 North Hibbert, Sule 6 

Mesa, AZ 85201 

602-644-1067 


PC MAGAZINE 
is #1 in classified ad lineage 
in IBM - Standard computer publishing. 
Join the winning team and place your ad 
(212) 503-5115 or (800) 825 - 4ADS 


PC MAGAZINE DECEMBER 12, 1969 


TRY it! You'll LIKE alt 
Develop and Fun Customized Meny-Driven 
Applications in ony 256K FAM 


& Advanced Relational Capabilities Link 
Databases without Common Fiekis 


& Automatic Indexing for Fast Data Retrieval 
& Supports up to 36 Oatabeses per Application 
5 Report Writer includes 98 Control Levels 


*** Four Models from $49.00 *** 


Software Composers, Inc. 
4500 Newcombe Drive 
Plano, Texas 75093-3913 
(214) 985-8018 


EASY to USE 


*Call for Believable Detaiis* 
“Demo Available*Desiers Welcome* 
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extremely easy 
ea the age nb rouncting 


t comets ener ey udee. 


fe KE 


Comeures Kova 
Woodway, WA 96020 
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KeyEntry Ill 

Using dedicated, on-line or alder systems? Let 

KeyEntry Ill, the most widely used system IN 

THE WORLO, show you the /ui! potentiaf of PC- 

based data entry UNMATCHED features and 

capabilities Supports networked and stand- 

alone PCs Call today tor complete Evaluation 
H 

Southem Computer Systems, inc. 

2732 Seventh Avenue South 

Birmingham, AL 35233 

(800) 533-6879 or (205) 261-2985 


a 
a 


REPLACE KEY-TO-DISK SYSTEMS 


+ Menu-deven Cel 


* OCR compatible 

+ Export options 

° LAN module 

+ Excellent product support 
* FREE DEMO DISKETTES 


DATALEX, INC. (800) 962-8888 « (415) 362-4466 


DATA ENTRY SYSTEM 


RODE/PC ws the lighest quality data 
entry solution dvailahle and has been 
selected as the ultimate data eniry 
sulation by the (5) Bureau of the 
Census (5 Army, 1% Naw, New York 
Stock Exchange, General Motors, EDS, 


Dupont, Exxon, Texacu, Otivett,, and 
thousands of other large and small 
busiiesses, universities, and govern 
Ment agen es 


Fullewaluation kits are avaible Call us 
toddy to des css your data entey plans 


xD ”— for expenence quality and sence 


OS Calton Ave ya O00 
Faker Altes ¢ abitprita 4 Sty 


415 323 8195 
CWRCLE 763 ON READER SERVICE CARO 





UNIVERSAL DATA COMPATIBILITY 
Crosstite—-An intelligent, searnless, interactive 
data link tor D0S-based applicattons including 
Spreadsheet, database and vertical market pro- 
Grams ® Capture any data @ Select only the 
fields and records lo move @ Move data easily 
to another application $14995 All charge 
cards 60-day money-back guarantee 

Saxon Systems, Inc 

18007 Kensinglon Ave. 

Cerntes, CA 90701 

(213) 404-4030 


PC Magazine Marketplace the ultimate target market! 


The brand specifiers whe read PO Magazine don't have the tinte fe shop areund, ther anb 
concern is getting what they nerd as quickh ax possthle 


They It DIKECT their attention te PI Magazine Marketplace 
For them PC Magazine Marketplaces Diteet Responsy/Display Ad farmal represents fast, east 
dad cust efhctive methud of poaduet acquesition They krom (1 will have the products they need 


and the infurptation they want segarding pree seunte discounts. specifications and delawry. 
[yon Think Thal your bastiess cap benefit frat the TUIMIO brand sperHiers whe read BC 


Magaine YOR RE RIGHT! 


Se take DIRECT setron and call (212) 563-SEU5 or (800) S25-4ADS 














s DESKTOP PUBLISHING @ EDUCATION @ ENGINEERING 
" = ' ARCHITECTS AND ENGINEERS 
~ Near-laser quality.”. Bilingual Power! _ uyivadiaeneaenrarieten 
as ' “Tiilinaguase Aaneea Oare Engineers & other lirms where moniforing pro- 
= 7 ie Language Asststants'™ are ject costs is required Modules include Job 
Tt on a dot matrix! teady to help you translate, Cost, Payrofl, A/P AVR, Invoicing, Personnel 
Look at these features: study, and write in Spanish, Scheduting, Report Generator and General Led: 
PACK sea AAs # OE LL ELOLE | Pee eee eE” O22 +19 bullt-in fonts with eye-catching French, German, or Italian. ger Runs on DOS, XENIX & NOVELL 
Olde English Roman speciatetiects You can pnp-up help from | OATA-BASICS 
Outline Shadow -PoatScriptiike tont capabilities within a word processor. Or | 11000 Cedar Road Suite 110 


| 
-ensy-to-uee pop-up menus use an Assistant as a handy ue 
Near Laser NicePrint _ -testouti-n style sheets stand-alone reference, Each 
scompatible with virtually all dot ‘ < ie 3 : 
$99. 00 (can acid tax) matrix printers Language Assistant features: SIMULATION 
30-day money-back guarantee « order toll-free “#Orks well with nearly sil the On-line Random House® GPSS/PC 1s a full-power version of GPSS, the 


rd data- A er . most las mainframe simutation lat 
(800) 255-9433, inca(800) 992-9433 fateenaspreedcnects. bilingual dictionaries petra te teabathe facie: 


aie Speotically designed for interactive use on to- | 
Spies Laboratories e 4040Q Spericer e Torrance e CA « 90503 Complete conjugations for day's high-speed microprocessors, 11 1s loaded 
_ CIRCLE 765 ON READER SERVICE CARD | over 2,000 verbs with features such as interactive graphics and 


MILITARY ART 
ArmyArt- + NavyArt- + AirArt. °° 





40+ grammar help topics animation Using GPSS/PC_ you can predict the 
vat behavior of complicated rea! world systems. 
An easy accent entry utility MINUTEMAN SOFTWARE 
Replace Word-for-Word to P.O Box 171/B 
translate cach word Stow, MA piles 
Only $49.95 each, $3 shipping. 800-223- 1430/508-697-5662 Ext 316 


30-day money-back guarantee. = 
MICROTAC SOFTWARE | 
4655 Cass Street, Suite 304 a ee 
San Diego, CA 92109 
(800) 366-4170 


Ordere: 900-461-1228 31290500484 ah 
Info; 913-682-3668 Viea + Mastercard 


‘Storm King Tech © 37 Dragoan ¢ Leaverrworth KS 69037 





Optical Character Recognition (OCR) 
PC-OCR" soltware converts printed/typed 
documents into editabe text files for your 
desktop publishing system Supports HP Scan- 
Jet Canon, Panasonic a7d most other desktop 





SPORTS HANDICAPPING 
SOFTWARE 




























LEARN SOFTWARE 


Pre- trained { lar fonts mn THE T 

scanners Pre-trained for many popular font a oo 

and Irainable fo read v flually any typestyle. COLLEGE CREDITS 

incl foreign fonts Reads proportional text, WITHOUT CLASSES me 

matrix printer oulput and Xerox copres $385 Stepman's Training Guide HORSE RACING-$32 98, Enhanced $5298, 
Check/AMEX/VISA/MC. COD describes every low-cost source Advonced-$67 95 GREYHOUND RACING- 
Essex Publishing Co- of computer-related training. $32.98, Enhanced-$52.95, Advanced: $77.95. 
PO Box 391 


Up to 17 entries anolyzed closs, speed, 
times, odds, rack, post, 1/$ or 3/4, stretch, 
A finish. Pro Football, Baseball, Baskelball- 


Every kit, video and diskerte 
that exists, (Some cam credits.) 


Cedar Grove. NU 07009 NEW SPOT OCR 
(201) 783 6940 


All the correspondence schools, $5298 each Handicap races and games 
TextReader | | semcse= Si tenga $0 see 
Send $5 check payable to: W Bioomtield, Mi 48033, (343) 626-7208 
© Optical Character Recognition Stepman Connection MISA & MasterCard orders toll tree 
TO PLACE YOUR for PCs 109 Minna St., Suite 147 


FREE INFO 4-800-527-9467 
Fast and easy to train 


Handles proportional spacing 
ligaturas and karned type 

© Automatic font identification 

¢ High recognition accuracy 

© Supports most Image scanners 

Call today to learn about SPOT! 
FLAGSTAFF 602-779-3341 
EXE odin 8 fax 779-5998 


R SERVICE CARO 


AD IN San Francisco, CA 94105 


PC Magazine 
Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 





STEPMAN'S STUMPERS 
Visible Computer ts: 

(J a video on chip making 

‘J a DOS tutor for credit 

2 a programming tutonal 

J an electromes kit 

iQ a medicat spphicstions cnurse 
Answer; jeuotnt Sunuuesdoud 





SeXXy Disk #1 — An iateuk 

visual erotic encounter — MUST SEE ! 
SeXXy Disk # 2 — sn erotic encounter 
game tor tnends and lovers guaranteed 


CIRCLE 770 ON READER SERVICE CARD to shed both ciothes and inhibitions 
SeXXy Olek # 3 — an anatomical 
@ DICTIONARY BSc & MS in COMPUTER SCIENCE meee eeachor al stort 
7 A The American Institute for CS off th eo 
Instant Access to Dictionary Definitions Pele peal! el Asa Sb0h Ok oat 


25° @eaks or fornegn orders acd £2 per doak 
. MS degrees in Computer Science at home BSc VISAMC Orders onty 800-243-1515 Ext. 600CA 
Instantly pop up dictionary detiupons from your word processor with a single keystroke. sub covered are MS/DOS, Basic, Pascal C. OrcheckMOto SaXXy Software 2880 Borgey Road 
inductel's Micro Library Series gives you electronic equivalents of complete dictionanes from 





Process rat: Dept 600CA. Hathnid PA 19440 
major publishers whch wun on your BM XT, AT. or compatible Producisincdo Funk 8) pagum MS meno aa sober in L-IMEBESTA ADULT SOFTWARE FOR LESS 
Wagnatt's Standard Desk Dictionary $79.95, The Concise Dictionary of 26 Languages! — Software Engineering and Al Se ee ome 
$49.95, and six technical dichonanes from McGraw-Hill $49.95 each Available on STD or HD AMERICAN INST for COMPUTER SCIENCES 
5 1/4 0r3 1/2" diskettes (408)866-8016 In CA or (800)967-4407 FAX(406)243-1762 1704-CO 11th Avenue South 


CIRCLE 760 ON READER SERVICE CARO Birmingham, AL 35205 ' 
TOLL FREE 1-800-872-AICS 
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@ ENTERTAINMENT/GAMES 


The MOST COMPREHENSIVE Lottery Software Program on the Market Today for PICK-6 
Games! Now Sold in all 50 states and 17 Foreign countries! 


© Store Past 1000 Winning Lottery Numbers and Dates! 

© Track as many State or International Lottery Games as you want! No Limitt 

® Produce EXPERT Trend Charts to Identify Those HOT and OUE Numbers! 

© Analym Hits 4 ways. Bell Curves, Recency, Percentages, Frequencies, MORE! 

© Produce STATISTICS for ALL Numbers You Piay — ND Randomizing Here! 

© Select Numbers to Play 5 Different Ways! You Choose what YOU Like Best! 

® Check Your Bets For WINNING Combinabons! Record ALL Systems Played! 

© Store up to 2 BONUS NUMBERS (Play all international gamest) 

© We include Lottery Osta Base for State Game of YOUR CHOICE (Please specify}! 
© Print Charts, Statistics, Recorded Numbers and WHEELING SYSTEMS! 


Choose From the Worlds MOST Popular WHEELING SYSTEMS! 


No other lottery software package provides all of these features! When we say complete, 
WE MEAN COMPLETE! Easy to use MENU DRIVEN SCREENS. Printer and Color Monitor 


recommended but not required for use Alt wheeling systems and program features take 
onty SECONDS to complete! Detailed Lottery user manual included Why pay more for 
jess? Use our Years of experience with Your computer advantage! 


The 50 SYSTEM LOTTERY WHEELER . . . PLUSI™ 
50 NEW wheels PLUS the abiity to add your own favantes to the system! Usa 
“Stand Alone” OR fink to the Tracker Data Base to extract those HOT and DUE 
numbers! Circie reader sernce card for more information! 


Don't Hesitate! Place your Order Now! 


ONLY: $39.95 Pus sz 00SsH 
9 diy) MoMea Cat ot Fee 1-800-824-7888, Ext. 283 
For Canadian Calers 1-800-544-2600 
Entertainment On-Line®, Inc. Po. Box 553 Dept PC, Westboro, MA 01581 
‘The PREMIERE Lottery Software and Audio Products Company 


MG, Viea and MO orders shipped wittun | west Fiease allow 2 weeks for Personal Checks 
MA Resients add 54 sslestax 1909 Entertenment-On-Line’, inc 


Order Direct or see Your Local Software Dezler 
CIRCLE 771 OM READER SERVICE CARD 


For Mocintosh or IBM PCs and compatibles with 3K RAM 


COMIC RELIEF AT ANY TIME WITH 
THE PUSH OF A BUTTON. 


brings hilarious new on a 
jokes from Hollywood’s C OE, Cc when computer is foraed oe 
Testefel edt topics 


your compyter screen, 


KEYBOARD 


you're in another program 





Credit card sales: 1-800-289-8773 


7 days 0 week, 24 hours a day ZS OT one 
30-day money back guarantee 


$24.95 Plus $4.95 shipping and handling 
Specify Macintosh, 1BM 5 1/4, or IBM 3 1/2 disk 


PAY BY CHECK AND SAVE $4.95 seu 


















Catesdents odd 7% soles tox thy i670 





THE SHOWCASE FOR PRODUCTS 


AND SERVICES IN THE 
IBM STANDARD MARKET... 





The COMPLETE Lottery TRACKER and WHEELER™ 





: THE 
The Computer Conic COMPUTER acaba 189 
disploys in pog-vp window 





funniest writers to 0 M if Sage beysraheexuss—evenl 





Keyboard Comedy, PO. Box 13192, im PC La Jolla, CA 92038 








PC MAGAZINE DECEMBER 12, 1969 





Yolumet . 
Volume It. . 


Votuiie lk... eveuvevetbsdViadeeeseses ic... 
M1 thru Mo.” 
Catalog Disk. . 95d 
Check or oF money order accepted 
Foreign orders & 3.8 orders add $1 00 per dish 
AOS @ FO Box 106-PC_@ Marion. CT 06. 
CIRCLE 773 ON READER SERVICE CARD 






ANNOUNCING THE NEW $35 
MONEY MANAGEMENT SOLUTION . . . 



















GUARANTEED. 


MONEYCOUNTS is CPA designed, easy-to-use, menu-driven wilh 
on-line help, and requires no accounting expenence. You'll appreciate 
the ease with which MONEYCOUNTS ... 
@ Manages your cash, checking. savings and credit cards 
@ Prepares your budge! and compares tt against your actual results 
@ Pnonts enght types of financial taternents {including net worth), <3 types 
of inquiry reports, and three dimenstonal pre and bar charts 
@ Lets you optionally save any report to dish of display ton screen You can 
even expon directly to Lotus 1-2-3, of Quattro 
® Prints any type of pin feed tor lascrt check. manages mail lists — prints labels and 
index cards 
@ Analyzes financing options & savings programs — computes interest rates and 
Joan payments — prints amortization and accumulation schedules. 
®@ Estimates your pervonal income tax. Provides password protection & much more 
e@ Way mency back guaranice (excluding shipping). 





For Same Day Shipping 
VISA MC COD ORDERS CALL 


ia Towne 

Fahl 4.990-223-6925 

Badal Ni In Canada call 139 95 7300 FAQ 319-395-0217, 
375 Collins Rd NE Or send check of money order payable to 
Cedar Rapids lowa 5240? Parsons Technologs 


CIRCLE 774 OW READER SERVICE CARD 


LOAN PLUs om, 


Fully menu driven' UserFriendly! Grganizes ail 


pi a 
i METASTOCK Toh Presses bong ce tclaly 


PROFESSIONAL | Site ct 78 Produces Amortation Schedules, 
vat 5295 Payment — & Seedy Nobices, End 
«Demo Disk— of Year Sialements, Loan Colleclion Report, 
nce gg aa Labels elc. PC/MS-DOS/256K. FREE DEMO — | 
Operating System $695 | 
ADVANCEO PERFORMANCE Inc 
c/o Vickery Sottware 
107 Court St 
eaves Forconp tet a Pickens, §C 29671, 803/878-2100 


1 “800-882-3040 


EQUIS International, inc. | 
Box 26743 S.LC. UT 84126 (001) 974-5115 
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p EAEC-AMORT | 

t Loan Amortizer Plus Software 
Peal IBM PC ATPS2 senes & compatibles 
t ‘© Used by theusende & Used Nationwide! 


1 # Used for Judg- 
© Used by hundrede = menuChiid Pmr's 
of Banks 


Used to vertty 
1 # Used by big CPA's tender'e figureet! 
U3 heen Amortizations Q Present Vaive 
LJ APA'S comply 0 = Future Velue 
1 US RegutationZ () Net Present Velue 
<2 18 Digh Accuracy 
U 3 Fined 2 Adjusudie 

Rates O Yield & Lean Price 
5 7 regular Payments Ol Easy to use menus 


C1 Points & Fees Ol User configurable 
a Prepald interest rounding 


1S Extra Payments Cl Great for ollent ser | 
3 PMI Payments u 1 
J Batioon Payments FREE Reg 2 com- 

1 soive fer the Un- pllance benchmark 1 
[Dp known feat with purchase! 4 


© ony$149.95.s5saxn 8 


1 Demo deh & manual available for $3055 San 
1 ELECTROSONICS | 
36360 Garfield - #1, Fraser, Mich 46026 


800 858-8448 or 313/791-0770 
U che Vea MC Amar & Deccan aro weicoma @ 
L COD orders additional $2 75 J 


60 day money back guarantee! 


CIACLE 775 ON READER SEAVICE CARG 


**THE MORTGAGE ANALYZER** 
Bi-weekly mortgages are the hottest concept in 
Money mgmt Money & USA Today claim that 
thousands of $$ can be saved over the iife of a 
loan W/O refinancing or add'l pymts Analyzer 
Compares bi-weekly with present plan A must 
for the money conscious Great for ARM's & 
other loans 3 §/§ 25 disk $30. 

KLN Software 

PD Box 3075 

Shawnee, KS 66203 

COD orders cail 1-800-825-0192 Ext 573 


es 
@ FLOWCHARTING 


WINOOWS FLOWCHARTER $79 
RFFiow is a professional drawing tool tor flow. 
charts & org charts (requires Microsoft Win- 
dows) 75 shapes automatically adjust in size. 
Move, copy, delete groups of objects. 7 tevels at 
2p0m Move llowcharts lo other applications via 
the chipboard Supports prinler cartridges and 
soft fonts Call tor tree tral disk 

RFF ELECTRONICS 

1053 Banyan Court 

Loveland, CO 80538 

303-663-5767 


BETTER FLOWCHARTER 

iKnow before you buy! EASYFLOW ts the superb: 
ftowcharting program chosen by over 50,000 
users, and very favorably reviewed in the March 
10th 1987 issue ot PC Magazine See the 
“Index to Advertisers” under HAVENTREE to 
find our large display ad in this issue Now 
available with 30-day MDNEY-BACK guarantee 
HavenTree Software Limited 

Order Desk 1-800-267-0668 

Information (613) 544-6035 

Teletax (613) 544-9632 


a ] 


Ql internal Rete of 
Return 


@ GRAPHICS 


Power Pack Your PrtSC Key! 
Only $99.95 
‘(Grafplus™ turns any 1BM of compatible 
graphics application into powerful 
communicator by printing exactly what 
you have created on your computer 
screen 


@ Link into Pagemaker or Ventura 

@ Scale the imnge co any size 

@ Print in cole, bhack-on-white, white- 
on-black 

@ Print vertically o¢ horizontally 

@ Work with virtually any be-mapped 
dot matrix, laser or inkjet prince 

@ Linkable(OEM versions available 


Jewell lnc. 

4740 4h Ave SW Suir 203 

Seattle WA T6116 
1-000-628-2828 ex. $27 206-997-1081 


FORTRAN/PASCAL GRAPHICS 
GRAFMATIC {scfeen} Microsott Fortran’ 
Pascal, R-M, Lahey callable routines Graphics 
primitives, total 2-D plot support, 3-D plots and 
sold models VGAVEGA Herc ® mono support. 
HP/HI plotter? PLOTMATIC Laser, dol matrix 
printer? PRINTMATIC $135 €a Any 2, $240, 
all 3, $340 Ask about out 15 fonts 
MICROCDMPATIBLES, INC 

301 Prelude Drive Dept PC 

Silver Spring, MD 20901 

(301) 593-0683 


Complete NAPLPS/Videotex Sulte 
Fully ANS! X3 110-1983 compliant. Window, 
view and multiple concurren! device support, 
Drivers for CGA, EGA, VGA, ICB, TARGA, 
Hercules and many others VISA 

@ MVDI - developer's decoder toolkil $295 
@ MGE - graphics editor $195 
© Personality + 111 - terminat emulation $95 
MICROSTAR SOFTWARE LTD 

34 Colonnade Rd N 

Nepean, Onlanio K2E 76 

US. 1-800-267-9975 Can 613-727-5696 


RAINOROP™ 

FAST, compact PriScm Utility for end users 
AND developers. Hardcopy as fast as 10 sec 
Average binary size~6kbyte 12 video graphic 
sids. Scale, rotate, colonzed & more ‘CALL’ 
trom user written programs Complete 9 & 24 
pin dot matrix, ink jet & laserjet library $39 95. 
RAINBOW TECHNOLOGIES 

8106 St. David Court 

Spnngtield, VA 22153 

703-440-0064 


3 FREE SLIDES FROM YOUR PC 
COMPUTER SLIDE EXPRESS 
Converts your graphic files into 4000 line full 
color slides, overheads of printouts All poputar 
programs supported 24 hour service by mo- 
dem or disk. As low as $6 50 Call or FAX for 
your FREE valuable ($27 00) coupon and FREE 
48 page catalog 

Visual Honzons 

180 Metro Park 

Rochester, New York 14623 

Phone (716) 424-5300 FAX: (716) 424-6313 


1-800-222-2592 
Accent Presentations, Inc. 


Bluff Drive, Ste 250 » San Diego, 


Scientific Graphics Software 


Frequency 
oneoana 'S 


CoPilot is part ol our full line of software 
for scientists and engneers” 
CoStat - lor stalstics, 
CoPtot - for scentific grapns, 
CoBrew - for technical drawings. 
$99 each or $259 for ail three. 

Jobn Dvorek mays “Doo'l let the jow 
price toot you, ths 13 excellent software,” 
CoHort Software (415) 524-9878 
P.O, Box 1149, Gerkeley, CA 94701 


] {This ad was created with CoPilot ) 
a 





@ HEALTH 


Wa 


Aro u 


Analyze diets personalized for age. 
weight, activity The Top-Rated sof. 
ware has best database available’! 99% 
complete for 2400 toods— 30 nuinents 
Used by USDA, hospitals, colleges, 
fitness centers, homes Affordable easy 
fo use, guaranteed 

Send Now FREE DEMO DISKi 


ESHA 


RESEARCH 
PO Box 13028-M © Salem, OR 97309 


Phone (503) $85-6242 
CIRCLE 776 ON READER SERVICE CARD 


PC Magazine 
Marketplace 


2nd Color 
Option Available 
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CA 92130 


DEPRESSED? 


ARE YOU SAD FOR DAYS AND WEEKS AT A TURE? 
DO YOU HAVE A LOW OPINION OF YOURSELF? 
DO YOU FEEL HOPELESS AND NELPLESS? 
Advanced cognitive for overcoming 
depression is now available in an interoctive 
computer with notural conversation- 
dl longuoge ability created by Kenneth Mork 
Colby, M.D., Professor of Psychiatry ot UCLA 

and noted Artificial Intelligence pioneer. 

THE DEPRESSION PROGRAM 
IBM PC 640K - CHECK OR M0. FOR $199 
(California residents please add 6.5% soles bax) 
MALIBU ARTIFACTUAL INTELLIGENCE WORKS, 
25307 MALIBU ROAD, MALIBU, CA. 90265 


r—— ST al 
@ INVENTORY 


** "FELLER INVENTORY*** 

A business inventory program written in modifia~ 
ble dBASE source code The menu-driven pro- 
gram lets you locate stems by inventory name or 
humber Il keeps Irack ot reorder points, ven- 
dors, average cost & other information 

° FELLER Inventory $150/Requires dBASE I/II 
° dFELLER Plus $200/mith History & PO's 
Requires dBASE IIl-ill PLUS (for stock rooms} 
FELLER ASSOCIATES 

550 CR PPA, ROUTE 3 

tshpeming, Ml 49849 

***(906) 486-6024°°" 


THE SHOWCASE 
FOR PRODUCTS AND 
SERVICES IN THE 
IBM STANDARD 
MARKET... 
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COMPLETE ORDERS 


Handies off axpetis of pour dirtribeterstip. 
« Prospecting/ist management 
*« Sales order procesamy 
« Mulb location inventory contro? 
« Shipping & receiving 
« Purchase order processing 
« Invowcing & accounts recewable 
« Product sanaj number contro! 
«Prints sales orders. packing shps, 
dwercee and purchase orders 
* FoxBASE+ nource code avaiable 
DOS $295; LAN $595; SCO Xenix $695 
Free 30 day trial. 
You pay $25 User manual & Shipping 
MicroFRAME Corp. 
731 Elden Street PO Box 161¢ 


Hemdon VA 22070 
1703) 435-8167 


CIRCLE 780 ON READER SERVICE CARD 


i LANGUAGES 


INVENTDRY MANAGEMENT 
Stock-Master 4 0, commercial grade system pro- 
vides Stock Status. Purchase Order Writing & 
Tracking, Trend Analysis, Quality Control Report- 
ing Detat! Anaiysis, Bill of Matenals, Muli Loca- 
bons and more Modular “mcr” priced & 
configured to your needs Cobol Source available 
APPLIEO MICRO BUSINESS SYSTEMS 

17?-F Riverside Ave 

Newporl Beach, CA 92663 

(714) 759-0582 


BUSINESS BASIC PROGRAMMERS 


Microshare multi-user business basic (MSB) is a sophistcated programming 
language for business application developers. Microshare’s O/S runs MSB 
applications via terminals (up to 181) and DOS at the console concurrently. 


Porting utilities available for all major BB dialects. VAR and VAD inquiries 


welcome. 


MICROSHARE CORPORATION 


4885 South 900 East « Salt Lake City, Utah 84117 » (801) 262-6755 
CIRCLE 781 ON READER SERVICE CARD 


poMAP can maka life easier by track- 
ing every aspect of your growing 
concem. pc/MRP’s integrated modules 
mclude accountng, sales purchasing, 
inventory, recening, stockroom, bills- 
of-matenals, ivorcing/bilbng, and cus- 
tomer/vendor eddress book. pc/MRP 
integrates mformabon trom each ele- 
ment of your business into @ unthed 
package. 





* Smail Single User Package 


$149.00 Complete 


* Large Single User Package 


$295.00 Complete 


© Multuser Package $695.00 Complete 


Software Arts Consulting 

P.0. Box 3621 

Santa Clera, CA 95051 

(408) 248-6445 Cell tor tree literature 
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PC Magazine Marketplace the ultimate target market! 








ay la eye 


ter them PC Magne fn Dore 


brand mpecsfiers whe read PU Magamer den’ have the tome le shop areand, thew oah conrera @ gethag what 


They'll DIRECT ther attentson 10 PC Magauine Marketptace 


Reaponse/thaplay Ad format reprenesis a fast, cart and cont effective 
aan acer rsecte try /ored eed We | earmaien iey oa raat 


con benetid from the 700,000 brand epecifiers she read PY Magan . YOU'RE 


Se take DIRECT action and call (212) 503-5115 of (800) 125-4AD8. 
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@ MAILING 
PROGRAMS 


PostWare for the BIG Jobs 

Fast, accurate PC sottware for commercial & 
large volume matlers Corrects addresses & 
adds ZIP, Carer Rie and ZIP +4 at Bl 818 
tecords/hr Mail stream sorting at 14690 
tecords/min USPS cerlified at aver 99% accu- 
sate Calculates postage, prints labels & bag 
tags Call for FREE brochure 

Postalsol, tne 

4439 Mormon Coulee Rd 

La Crosse, WI $4601-8220 

608/788-8700 (in Wi) 800/831-MAIL (6245) 


en aD 
@ MEDICAL 


MedicAide 


Complete A/R Parent Biting System with 
@ Billing Stalements & Insurance Claims 
© Flexible Adjustments for Ease of Use 
Practice Mgmnt Reports with Graphs 
@ 99 Doctors & 99 Fee Schedules 

@ Word Processing with MalMerge 


$249.00 
~ 30 Day Money Back Guarantee ~ 


(602) 421-1287 
1985 Avene Pee Plllmas Suiles 3 
Cans Grande VW 89222 
CIRCLE 763 ON READER SERVICE CARD 





STAT MEDICAL SYSTEMS 

STAT modular systems grow with your medical, 

denta! of ophthalmic practice 

$195 Base syslem patient dala basa, recalls, 
fepon generator, letler writer & more 

$395 Point ot service transaction processing 
(supertills, linancial reports, receipts) 

$395 Patent billing module (statements) 

$695 Automatic 31d party dilling tatlosable 
claim lorms with ICD/procedure codes 

free Full featured demonstration disk & doc 

****5*639 day money back quatantee “""**"* 

GAMMA Incorporated 

Three Oundee Park 

Andover, MA 01810 

(508) 470-0080 


MEDICAL/DENTAL SYSTEMS 

A decade ot service and the latest technology 
Practice management systems include paper & 
electronic claims, Supertill, patent tedgers, 
practice analysis, tinancial histories, appoint- 
ments, diagnostic database and much more 
Systems from $200 to $3000 Call or write for 
FREE inlosmation 

CMA MICRO COMPUTER 

55688 Yucca Tratt, PO Box 2060 

Yucca Valley, CA 92286 

(619) 365-9718 


PC Magazine 
Marketplace 


2nd Color 
Option Available 
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@ MEDICAL 


COMPUMEDIC™ 

PROVEN Practice Management System -in use 
8 yrs Electronic clams, AR, A/PG/L, Schedul- 
ing, statements, insurance forms, practce analy- 
SS, word processing, recall, delinquent tracking, 
histoncal data FLEXIBLE! user designed forms/ 
reports. Call for pring Dental (DentalWare'® ) 
& Veterinary (VetLogic'*) also avail Dealer 
Inquines invited 

DATA STRATEGIES. INC 

17150 Via Del Campo Suite 203 

San Qiego, CA 92127 (619) 451-0480 


So eee | 
@ MUSIC 


INALLY AN AFFORDABLE 


MIDI STUDIO 


Interface * Software ¢ Keyboard 


The CMS 101 1s the new upgradable MIDI 
Interface 
CMS ShowTuns 16 6 grephics based nalal:on 
program that prints to or dot mains 

rinter 

ism Recordiog Software ta the nex! 

generation of graphic based 
sequencers. " 
The MS-710 keyboard {rom 
Kawa isthe most advanced | 
keyboard for the price 26 bit 
PCM sounds with sovalle bap 
bend chorus vibraia and plays 5 parts 
simullaneously plus ls [fe helio 
If you already own a midi keyboard, the 
CMS 101 ShawTune and Pi 
$199 00. Limited time only! 


1/800-322-MIDI = 382-5. N Lemmon 
714-594-5051 Walnut, CA 91789 


CVE 
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Industry-Standard MIDI luterface 
and Sequencing Software fo the 
most respected name 

in the PC Music 

business, 





4 


wid Vos i. 
< 333 5th Ave. Dept C, 

Pelham, NY 10803 (914) 738-4500 
Send for our free PC Music catalog 
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Computer Music Specialists 
Discount Pricing 


Knowledgeable Sales Staft 


Complete Suppor 
Befors ree and After Sale 


FREE CATALOG 
with Hundreds of MiDI Products 
MICRO MUSIC 5269-17 Buford Highway 
Atlanta, GA 30340 (404) 454-9646 
Worldwide Shipping 








Introducing: 
+ Real Time MIDI Input 
HP & Canon Laser 


‘range of musical characters, fast 
response and expressive playback a well 
‘as elegant dot matrix and iaser printing. 
/ (206) 462-1007 | 
1-800-426-2673 sercopevear 

tap Temporal Acuty Products Inc | 

| BD SQHNE Deg} Betewe wAseogs | 
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SONGWRIGHT IV 

Music Processor prints professional sheet mu- 
sic, songs, scores with text, chords, symbols 
Compose. edit, copy, record, transcribe, play, 
transpose lo any key Bass/treble, multiple 
staves, all meters MIO! oplional IBM/Epson/ 
Star printers; CGA/Hercules graphics $89.95. 
LaserJet plus $30 Send tor free sample output 
SongWright Software 

Route 1, Box 83 

Lovetteswille, VA 22080 

(703) 822-9068 
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@ PREVE 
MAINTENANCE 


FLEET/EQUIP MAINTENANCE 

A preventive maintenance & report generating 
system for vehicles/equip that require periodic 
maintenance Some features Totally menu driv- 
en, Cost per mile/t reports, PM reports, 
Scheduled maintenance reports & warning, 
Service history, Gas/Oil history; Parts/Cost, O11 
analysis results reporting 

RAM Systems Inc 

224 Causeway Bivd 

La Crosse, WI 54603 

608-782-8130 






@ PREVENTIVE 
MAINTENANCE 


Memory Minder 

Minder is the most comprehensive 
disk diagnostic program available for 
Microcomputers Any operator can quickly and 
easily check the vital operating parameters of 
their floppy dnves, including spindle speed, 
head alignment, read sensttrvity and others. 
Run Memory Minder before vital data backup 
‘operations. Use it to align the drives without 
the use of an oscilloscope 
18M PC, XT. AT program and manual $70. 
Precision Alignment Dnskettes sold separately 
$40 each. 525° 40 track, 5 25° 80 track, 1.2 


MB AT. of 3.5” 80 track drives 
SA J&M Systems, Ltd. 
1$100-A Central SE 


Albuquerque, New Mexico $7123 
508/292-4182 
We accept MasterCard and Visa 
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MAINTENANCE & INSPECTION 

An easy-to-use computenzed method to organize, 
operate. and control an effective preventive main- 
tenance system Applicable to any type of bus:- 
ness of indusby Full screen input and displays. 
plus function key help command Martarns his- 
loncal data, creales work orders, and provdes 
Numerous reports For info, write to 

PENGUIN COMPUTER CONSULTANTS 





PO Box 20485 

San Jose, CA 95160 

(408) 997-7703 FAX 408-927-0570 

@ PROGRAMMERS 
TOOLS 


FREE BUYER’S GUIDE 


Call or write for your FREE comprehensive 
Buyer's Guide which contains descrip- 
tions of over 1000 software products from 
more than 450 manufacturers, plus infor- 
mative articles by some of today's indus- 
try experts Programmer's Connection 
has supplied the prolessional program- 
mer since 1984 with quality products by 
offertng unbiased advice, low prices, fast 
delivery and no hidden charges. 


Programmer’s Connection 
7249 Whipple Ave. NW 
North Canton, Ono 44720 

800-336-1166 
800-225-1166 
.. 216-494-3781 
~ 216-494-5260 
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international. . 
FAX - 





OIS-ASSEMBLING. DEBUGGING 

Code-Generator ($119) can disassemble COM 

EXE BIOS Device Driver RAM 

@ ican also simulate the program with the trace 
of go command 

© record steps executed from Breakpoin! lo 
Breakpoint 

© even trace the program which OEBUG can'l 
trace, and the protected software 

ual Software 

PO Box 090-213 Brooklyn, NY 11209 

212-725-0528 





i PROGRAMMERS TOOLS 


interactive demonstration disk 15 yours for the asking! Try the 
only PC editor functionally equivalent to editing on the IBM 
mainframe with ISPF/PDF, Version 2, Release 2; familiar com- 


mands, large file support and network compatibility. 


Command Technology 
Corporation 


1040 Marina Village Parkway, Alameda, Ca. 94501-1041 
Phone: (415) 521-5900 FAX: (415) 521-0369 Telex: 509330 CTC 
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BASIC Programming Made Easy 


graphics, screen 
BASIC TOR programa, database, end much wore. No feyatties, Call or wrlte for 


our free catalog. 


Crescent Software 
11 Grandview Avenue, Stamford, CT 06905 (203) 846-2500 
CIRCLE 790 ON READER SERVICE CARO 


LAHEY FORTRANS 


F77L-EM/32— Programs upto 4GB on your 80386 
‘Winnerof PC Magazine's Technical Excellence Award’88 
F77L-EM/16 — Programs upto 15MB on your 80286 
Winnerof PC Magazine's Technical Bzcellence Award'88 
FY7L— The industry leader. New Version 4.0includes editor, 
linker, debugger, profiler, make, graphics, Weitek support 
Lahey Personal — The affordable FORTRAN with professional 
features. Pull ANSI77, debugger, linker, library manager 


*Requires $195 DOS Extender 





For porting or developing, there is no substitute for s 


Lahey Compiler. 


Call (800) 548-4778. 


Computer Systama, PO Bax 6071 » Incline Vilage, NV 8°50 
‘Tel: (702) 891-2500 Fax: (702) 831 -8123+ Tha: 9102601256 
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QuickBASIC Programmers 


eading publisher of Programmer'a Tools for QB. Our specialty 
is assembler subroutines, and we even have a package that lets you make 
your QB programs memory-resident in as little as 8K of memory! 
Call Toll Free or write for detalied information with no strings attached. 


1-800-922-3383 * 404-552-0565 * CALL M-F, 9-6 Eastern Time 


MicroHelp, Inc. © 4636 Huritndge Drive * Roswell, GA 30075 
SERVICE CARO 
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OuickBASIC Screen Hassles? 
Micromesh brings you MicroScreen, a FAST 
streen generalor Using screens created with 
you! word processor, editor etc , you may now 
manage EDIT order, REQUIREO input, AUTO- 
MATIC range checking. OATA type allowed 
Screen Colors, and more Only $4995 plus 
shipping (pus tax In LA) 

Micromesh Software and Systems, inc 

Route 11, Box 817 Suburban Orie 

Lake Charles, Louisiana 70611 

(318) 855-2140 

QuickBASIC-Trademark of Microsoft Corp. 





Opt-Tech Sort/Merge 4.0 
Extremely fast Sort/Merge program. Run as a DOS 
command or CALL as a subroutine Unlimited 
filesizes, most languages, datatypes & filetypes 
‘supported including Btneve and dBASE {1 & Ill 
Advanced features inciude record selection re- 
cord reformatong & much more! Call ar write for 
more info MS-DOS $149, 0/2, Xenox $249 
Opt-Tech Oata Processing 

PO Box 678 

Zephyr Cove, NV 89448 

(702) 588-3737 
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Sourcer. creates detaled commented source 

and kstngs from memory, COM fies or 
EXE tues direcily suitable tor assembly Bust 
data analyzer and sumulator resotves multiple dala 


ened ishags tor any BIOS “Sou 
we vé ever seen 


drsassem| 
117 69 page 101 
SOURCEA 
Ponce w BIOS Pre: Pe tiocese: 

= Source Code Analyzer 
ONPACKERS: —Linpack EXE ties $39 





‘SAH USA SQ Can Mex $10 Omer $15 CARes addtac 
To order or recerve information jus! call" 
1-800-662-8266 


V COMMUNICATIONS 
3031 Teich Way Suite 802 Dept fC 
San jose CA 95128-1408) 296 4224 


CCETools for C 
A simple. professional way to 
meet C programming needs. 
Record handling, comprehensive 
screen VO, data moving and much 
mere Just some functions Get, Put, 
tineinput, Window, Lprint, Mid, Lsef, 
Kil, Chain Program wilh the ease 
BASIC and the poweratC CCi-Tools 
for MS-DOS MS C5 1, QC, Q@C2—full 
decumentotion, samples diskette 
and smoll memory modute $42. Alli 
braries $108 Specify diskette size. 
Chicago Cybernetics, Inc 
§225 Old Orchard Road, #1 
Skakie It 60077 
Call To! Free 1-800-448 5818 
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= PUBLIC DOM Saas 


Over 2200 shareware & 


and because each disk FULL of programe 


"More Bytos for the Buck!* 
Publio~domeln programs 


aire! 
rota over 2000 Fa pride 


Bre 


mg cons seo ou 1.7, 


en ATA ipa ene eee 


Utlitee! ‘fe 
and 5s ii 


Po. tore 
Memphis, 


TN 38167 1-800-999-0471. 


/rosromenee Lercsegne! 


UCH more more Wm i Call for or FREE CATALOG! 


1-901-763-0471. 


CORCLE 784 ON RENOIR DERE CANO 


$1.50 PER DISK! 
[Buy 1 or 100] 
Best IBM Shareware 


and_ Public Domain 
SOFTWARE 


FREE CATALOG 


(203) 745-5322 
~ J eg 
BRIGHT FUTURES 





MegaBytes-Not MegaBucks! 


it Versions of Virus-Free Software 
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MORE BYTES FOR THE $$$ 

We carsy only the BEST Shareware/PD pro- 
Qrams in our library Many, many new updates’ 
additions! Over 700 disks FULL of usetut pro- 
grams, as descnbed in our FREE 40 page 
(printed) catalog! As low as $1 50/5 25" disk 
and $3 50/3 5” disk! Orders shipped in 24 hrs 


ICNISA, 
BIG BYTE Software (was GLW Soltware) 
PO BOX 14008 
Arlington, TX 76094-1008 
(817) 265-2007 (24 hrs) 
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for IBM 


800-736-4410 


Call now toll free. 
24 HAS, 7 days wk. 


YN MountainTop 


P.O, Box 1221, Azle, TX 76020 
2 FREE disks for every 
ten you order!! 


FREE 
IBM SOFTWARE 
CATALOG 
Detailed Descriptions 
1000's of Great Programs 
Only $29 per Disk 


Carefully Selected 
Fully Tested 
Includes Exclusive 
2 FREE disk offer 
THE SOFTWARE LABS 
3767 Ovetland Ave No Il2 
Los Angeles, CA 90034 
White or Call (213) 559-5456 
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THE SHOWCASE 
FOR PRODUCTS 
AND SERVICES IN 


THE IBM 
STANDARD 
MARKET. . 








FREE 
SOFTWARE 
CATALOG 


Low as $1 50 / Disk 
Sver 10CO IBM Software 


Far fest service 
Winte to 


SOFTSHOPPE,INC. 


PO Box 3678 
Ann Arcor Ml 28106-3678 
£313) 761-7638 
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FREE 
IBM 


CATALOG 


72 PAGES! 
Software, Ribbons, 
Labels, Books, Etc. 


Best Bits & Bytes SS 


P.O. Box 8225-M 

Van Nuys, CA 91409 
CALL NOW! 

TOLL FREE-24 HRS. 












1-800-245-BYTE 
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@ REAL ESTATE 


MANAGEMENT & ANALYSIS 

* "Real Property Y” $395/$595 for 
residential & commercial properties and other 
bkkp'g Flags deling't tenants, prints budgets, 
checks, invoices & 1099S No retyping of 
fecurring data.“ "Real Analyzer” $195, when 
deciding’ buy/sell, exchange, or refinance 
30 day money back guarantee 
REAL-COMP INC. 

PO. Box 1210 

Cupertino, CA 95015 

(408) 996-1160 


PROPERTY MANAGEMENT 

Since 1978 over 6,500 users of our software 
have found it comprehensive, flexible and easy 
to use We offer systems lo manage the lollow- 
ing types of properties COMMERCIAL/ 
RESIOENTIAL / CONDOMINIUM / HOME- 
OWNERS ASSOC /MINI-STORAGE FACILITIES 
For more info and sample printouts call 
REALTY AUTOMATION 

11365 East Shore Onve 

Hayden Lake, ID 83835 

(208) 772-3259 
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PROPERTY MANAGEMENT 
Comprehensive sottware for managing residen- 
bal, commercial, condas, and more Three ver- 
svons. Basic PM lor owner/manager—$495, De- 
luxe PM for professional management—$1.195, 
Multi-User with Navell network compatibility — 
$2,395. Includes check writing. recurning ex- 
penses, G/L, management reporting 

YARDI SYSTEMS, INC 

813 Reddick St 

Santa Barbara, CA 93103 

805-966-3666 


PROPERTY MANAGEMENT 
Fsll-featured, easy to use Property Manage- 
Trent Software Programs provide features that 
exceed or are comparable to packages costing 
ten times as much The Landlord Plus manages 
up to 10 properties-$295 The Landlord Plus Il 
manages up to 100 properties-$595 Cail lo 
‘older of to receive more information 
SYSTEMS PLUS, tNC 

500 Clyde Avenue 

Mountain View, CA 94043 

800-222-7701, 800-222-7707 in CA 


PROPERTY MANAGEMENT 
Rental-Ease New state of the art property man- 
agement software Extremely fas! and easy to 
use Everything is included, tenant tracking, 
fepairs and maintenance, income and expense, 
check writing No extra modules to buy The 
ullimate in property management $695 com- 
plete Free brochure, Bemo $10 

STRATEGIC OFFICE SYSTEMS 

688 North 500 West #61 

Mt Pleasant, UT 84647 

800-942-6784 of 801-462-2130 
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@ RELIGION 


=NAS COMPUTER SIBLE ™s 
NEW? Version 2.1 
New American Standard 
The best of the best sellers 


For 18M eed 100% Compatlbie 
« Instant word or phrase search. 


» Use saved verses with word 
‘oc. of included text editor. 
* Includes windowing, wild- 
carding & logical operators. 
Satisfaction guaranteed 
or your money back! 
Foundatlos Press 
Anaheim, CA, 92816 
(714) 630-6450 


$129.95 (CA orders add 6% tax) plus 
400P&H 












Instant Bible Access 


NLY 


a 


| HOL 
BIBLE 


© 


QUICKVERSE 
BIBLE CONCORDANCE 


QUICK VERSE BIBLE CONCORDANCE 1s a fast, easy-to-use tool for general Buble 

study and in-depth research QUICKVERSE puts the complete text of the Bible at 

your fingertips, allowing you to 

® Instantly iocate any word or verse in the 

© Search for phrases, combinations of word: or any word In alist 

® Lemut searches to a particular range of books, chapters, or verses 

® Print verses ina vanety of formats or save them to file for export to your word 
Processor 

® Outperforms products costing much more Carries a 0-day money back 
guarantee (excluding stupping) 

(Features listed are for |BM/Compatible, Macintosh ver 

Four translations available, please specify version and d 

KJV $49 NIV $59 RSV $53. NKJV $5. 

Add $5 shipping/handling. Disk size $141 or 31/2. (add $3) 


Cail or send Check/VISA/MC or COD 


1-800-223-6925 


{In Canada Call 319-395-7300) 


Iso available } 
ize when ordenng, 








Parsons Technology, 
Dept M, 
375 Collins Rd. NE, Cedar Rapids, 1A 52402 
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Bible Challenge 


Laugh till 1 Murtel...when your sunday, school Wacher or pastor misses a qiestian al your nest 
social The fin and fellowship Is lantastc! Bible Chatleiy is board ste game using pop up 
‘windows to ask yuu multipiy Choe questions fron) dats bese oF E502 questi, 


ONLY $29.95 POSTAGE PAID 1-800-233-2139 Ty 
VALUE MART - SOFTWARE. W027 Lat Montague he So Charesdom St Dah gil 
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CHURCH SOFTWARE 


Discover for yourself why more churches are choosing PowerChsrch Piss ® 
Try out the leading membership and accounting package 
Call today tor yosr FREE full-working OEMO, 


F4 SOFTWARE, P.0. Box 3096, Beverly Hills, CA 90212 
(213) 854-0865 
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Client Management, Telemarketing, Direct Marketing, Field Sales, Custom Reports, Lead Tracking, Profiling, Call Scheduling, Autodial, 
Followup Letters, Unlimited Notes & Contacts, Laser Interface, Pop-up Windows, User-customizable for any Business, True LAN System. 
Box 531650, Grand Prairie, Texas 75053 


new! SaleMaker PIUS pca tan versions 1-800-433-5355 
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(214) 264-2626 


@ RELIGION 


PROSYSTEMS FOR CHURCHES 
Integrated programs recommended by CPAs, 
backed by money-back guarantee 

and accounting modules to surt needs Easy to 
install and operate. Mid-year conversions readily 
accommodated Password protection, dulll-in 
backup. Other exceptional features Affordable 
VisaMC Free demo 

ProSystems 

1738 Elton Road Suite 306 

Silver Spnng MD 20903 

800-448-1474 301-439-1100 


Bible Study Tools 
that grow with you. 


The most comprehensive 
Family of Products for 
Bible study. Call or write 


for free brochure. 


BIBLE RESEARCH 
SYSTEMS 

2013 Wells Branch Parkway 

Ste. 304 © Austin, TX 78728 


1-800-423-1228 
Tech Support (5t2) 251-7541 
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Sates ALLy” 


Soltware for Sales & Marketing Solutions 


SALES: TELEMARKETING: 
© Account Manag O Cal Lsts 
© Lead Tracking © Cal Reports 
© Dect Mal © Order Entry 
G Serpting 


© Word Processing 
© Forecasting 
© Managemont Reports & Statistics 
© Product Analysis 
© Compeiitve information 


Low price + Top quailty = High Value 


1-800-950-0190 


GM PCS compatibles, LAN syotmme Sales Aly as 
adem ark of SAL, $100 Cherokne St Phia. PA 18118 
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@ SALES MARKETING 


J Management programs 


FREE 
! Total 
Manager 






@ SCIENTIFIC 


GREAT GEOLOGICAL SOFTWARE! 
Over 60 programs for petroleum, mining, hy- 
drology, academic and scienlitic uses 
Gridding/contouring, log plotting. plate tec- 
tonics, digilizing, basemapping, lernary plots. 
Steronets, cross sections, lots more LaserJet 
support, Macintosh too! Affordable. $75 to 
$2500 Call, write or tax lor tree catalog 
Rockware Ine. 

4251 Kipling Street Suite 595 

Wheat Ridge, CO 80033 

303-423-5645 FAX 303-423-6171 


@ SECURITY 


EVERLGCK 


COPY PROTECTION 


Designed tor clone compatibility & strength 
» Thwarts ALL Bit-copy Software 

° Protect any COM EXE wo Source changes 

« Shut down Debug Tracing & Disassembiers 


+ Supports aff Hard & floppy Orsk formats 

» Restnct or allow Network Installs 

© Lum program use by Oate or #Execules 

© Remotely reset Installs Oate ar #Executes 

« No damaged media or |’0 plugs 

For 18M & clones-$195 & up-Free into & Dema 
Az-Tech Software, Inc. 
305 East Franklin 
Richmond, MO 64085 

(800) 227-0644 (818) 776-2700 
FAX (818) 776-8398 
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HANDS OFF THE PROGRAM” 


PC SECURITY 


OPERATING SYSTEM SECURITY 


Systems Consulting Inc. 
412-963-1624 


PO Box 111208 Pittsburgh PA 15228 
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CLIENT & SALES MANAGEMENT SOFTWARE 
4 ~ Total Mastager iy one of the Finest pessably the best ob al sales and snarkcung 


my opinion, if ts very much the way to go" 1 
Leon 


man. Business Marketing July, 1989 


1-800-777-6368 BASEL ! 
it DEMO_ 942. E 745 15 5., Se Suite A-101, Midvale, | urs 84047 (801) 1) 566-5544 
“CIRCLE 80 805 OF ON RE READER S SERVICE CARD 
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@ SECURITY 


“he warld’s leading soft- 

wore monufocturers 
depend on Softguard copy 
protechon systems Your 
FREE DISKETTE introduces 
you to SuperLock * ~ invisi- 
ble copy protection for 
'BM-PC (ond compofibles) 
and Mocintosh 


d disk support 





le chonges|] 


(800) 842-9388 


SOFTGUARD SYSTEMS INC. P= 
710 Lokeway, Suite 200 | 
Sunnyvole, California 94086 | 
FAX (408) 773-1405 
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PASSWORD is PC 
Security! 


* Password Is a software program which 
secures your valuable data. 

© Simpkc Instatlaiion, casy menu driven 
matntenance, requires no 
reformatiing 

* Boot limit option secures hard disk. 

* Password provides for up to 100 users. 

© The supervisor controls access io 
protected directories with a single 
keystroke, 

© Provides audit tral! of user activity. 

= Password aging. 

‘© The option ro create user menus. 

* Virus detection. 

® Screen privacy 

* Intruder detection. 














PH (204) 986-2798 
FAX (204) 943-3702 


2704-85 Garry St. 
Winnipeg, MB 
Canada R3C 4JS 
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@ SECURITY 


PIRACY 


With our Copy Protection 
Products. They really work and 
do not burden the honest use... 


For Hardware Based Security 
(Parallel Port Interface) 
® STANDARD KEY TAG 
Unlimited executions 
® COUPON KEY TAG 
Limited executions 
* READ/WRITE KEY TAG 
Secure field programmable 
memory 
@ NETWORK KEY TAG 
Site-license for specific 
# of users 
* DURATION KEY TAG 
On-chip secure clock for 


High Level Security 

With hard disk install/urunstall included 
© PADLOCK II DISK 

© SAFEGUARD DISKS 

* COUPON DISKS 
Low Level Security 

User Installable Protection 

* PC-PADLOCK 


The market is filled with copy 
protection products which burden 
the user or simply don’t work. We 
have over 3500 satisfied software 
firms utilizing our systems. The 
high-level fingerprint has not 
required an update in over 3 years. 


Call or write for 

more information. 

GLENCO 
ENGINEERING I 
SERVING THE SOFTWARE INDUSTAY SINCE 1979 
721 W Algonquin Rd (708) 364-7638 
Arlington His. H. 60005 FAX 3647698 


mn Europe contact: 
SOC Security Systems Te! +31-45-441535 
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THE ULTIMATE PROTECTION 

Keep your software honest with 

© StopView—Slop hackers, \rack your solt- 
ware, wilhout copy proteclion ($250 00) 

© StopCopy Pius—Deleal ALL copiers, secure 
your software, wilh transparenl, option fitled, 
copy protection ($450 00) 

Free demonstration package available! 

8Bi Computer Systems 

14105 Heritage Lane 

Silver Spnng, MO 20906 

Ph (301) 871-1094 FAX (301) 460-7545 


SOFTWARE COPY PROTECTION 
@ Installs easily on your 1BM-PC software 
© Deteats all disk copy Sottware 

© Supports al! Hard & Floppy disk formats 
@ Requires NO special devices or disks 

© Invisible to your end user 


Eval disk protects 2 disks $25 
Starter kit protects 100 disks . $99 
L-Tech Corporation 


377 Route 17 South, Suite 618 
Hasbrouck Heights, NJ 07604 
(201) 288-1608 BBS 201-288-8795(8/N/t) 


BIT-LOCK* SECURITY 

Piracy SURVIVAL 5 YEARS proves elfectiveness 
of powertul muiliiayered security Rapid dectyp- 
fion algorithms Reliable security device Irans- 
paren! to PARALLEL or SERIAL port Compit- 
mented by low cos! KEY-LOCK'* mullifeatured 
COMPU-LOCK’® including countdown, bmeout, 
data encoding & multi-product protection 
MICROCOMPUTER APPLICATIONS 

3167 E Otero Circle 

Littleton, CO 80122 

(303) 770-1917 


| 
@ STATISTICS 


THE BASS System™ 

Why use up 8 meg and 640K just to run a data 
step on your PC? Now you can run your dala 
Step code and statistical procs with a system 
that takes only 1 meg and 400K (and costs only 
$399)! Free information. 

BASS Instilule, Inc 

PO Box 349 

Chapel Hill, NC 27514 

(919) 933-7096 or BB (919) 968-6755 (N. 8 1) 


KWIKSTAT 2.00 $49 

PC Week calls KWIKSTAT “Numbers Game 
Winner (10/14/88) Easy, professional data 
analysis Users in over 20 countries Inciudes 
I-test, ANOVA, repeated measures, single/mult 
fegression, graphics, Chi-square, survival 
analysis, more Keyboard. ASCII, dBASEIII data 
enlry $49 + $4 P&H VISWMC 

TexaSolt 

PO Box 1#69-PCM 

Cedar Hill, Texas 75104 

214-291-2115 








@ STATISTICS 


SOLO 3.0 


business, 
From the leader in statistical 
software for over 25 years 
$199 complete with graphics 


a 


STATISTICAL SOFTWARE 
1440 Sepulveda Blvd Suite 316 
Los An; CA 90025 
(213) 479-7799 « Fax (213) 312-0161 
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STATISTIX13.0 


*® Supard Dala Managamant 
* Renge & Dapth of Statistics 
* Excellant Menual 

© FAST FREE Support 


STATISTIX Is a Snap! 


Buy the beat 
for 1/3 tha price 
of the competition. 


Call 612-631-2852 Today 
No Risk Money Back Gusrantee 
Anelyticel Software 
Box 13204 St Peul. MN 55113 
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D8MS/COPY TRANSFERS DATA 
Now your favorite stat package can access any 
database DBMS/COPY can directly convert 
any database or spreadsheet lile into any stal 
package ble and vice versa. The PLUS version 
allows sorts, selections, and recalculations 
$195 30-day guarantee VISA/MC/AMEX/PO/ 
COO FREE DEMO! 

CONCEPTUAL SOFTWARE, INC 

PO Box 56627 

Houston, TX 77256 

1-800- STATWOW, FAX (713} 667-3FAX 


StatPian IV 

Only $179 Easiest te use statishics program 
available Statistics include curve littng, 
crosstabs, correlation, multiple regression, 
stepwise regression, ANOVA, t-tests, lime- 
saries analysis, ete Graphics with printer oul- 
pul Handles up to 30,000 data points Inter- 
faces directly with Lotus liles Demo $10 

The Futures Group 

76 Eastem Boulevard 

Glastonbury, CT 06033 

203-633-3501 


PC Magazine | 
Marketplace 
2nd Color 
Option Available 





High performance STATISTICAL SYSTEM 


A powerful, elegant, and super-fast statistical package integrated with 
complete data management and dynamic graphs. Comprehensive selec- 
tion of descriptive, inferentiel, and exploratory stetistics with forecasting 


STATS+ features intelligent, two-way interfaces to data from Lotus. 
Symphony. dBIll+, and other programs For more Info look for our ada in 


most computer 
(+$5 ship/handl). 
aeno8 


ras StatSoft 


Overseas offices StatSoft of Europe |Hambur 
don UK) ph 07072 71166 Hearne Software | 


Journais, ask your dealer, or contact StatSoft. Price $245 


2325 E. 13th St., Tulsa, OK 74104 
(918) 583-4149 


FRG) ph 040/4200347 atatSot UK i(Lon- 
Ibourne Australia) ph 613-487-4276 
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1, | StatPac Gold 


VERSE 












« Easy to tearm 


eo Simpls t0USE ersatile 
o Fast, accurate oh 


@ Windows prochure 
cae 
ACK ASSOCIATES 


Ww wre OARS PE or 
sen Necenet Ave SN Say 











NCSS plus-$99 

Easy-to-use menus & spread sheet Multiple 
tegression T-tests ANOVA {up to 10 factors, rep 
measures, covariance) Forecasting Factor, clus- 
fer, & discriminant analysis Nonparametncs. 
Cross Tabulation Plots. histograms. box, scatter, 
stemueat Sort Subset. Transformations, Reads 


ASCII New graphics Pkg $59 
NCSS 


865 East 400 North 
Kaysville, UT 84037 
Phone 801-546-0445 


@ SURVEYS 


THE SURVEY SYSTEM 

An easy to use menu driven system tor the 
eniry, editing, processing and presentation ot 
questionnate data. The system can produce 
camera ready crosstabs and other tables in 
banner tormat Also statistics and bar charts 
Regression and open-end coding/analysis op- 
fons available 

CREATIVE RESEARCH SYSTEMS 

15 Lone Oak Ctr, Dept P 

Petaluma, CA 94952 

(707) 765-1001 








The Survey 
in Opinion Research Toot 
for the PC 


stwe Helo 


$49500 
CYBERNETIC SOLUTIONS COMPANY 
a72 W 8 Alpe UT 64004 


phone today (801) 756-8279 
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TAX PREPARATION SOFTWARE 
FEDERAL & STATE RETURNS on a single 
disk, Easy to use, Calculates automatically, 


Corp, $-Corp, Partnership, Fiduciary, 
Employer's Rtn: $149 ea. Tax Planner $79, 
Financial Planner $179, 
MIC, Visa, Add $4 S&H 
Available From 
Park Technologies 

P.Q. Box 1317 Clifton Park, NY 12065 
518/877-5881 or 800/423-3189 outside NY 

CIRCLE 817 ON READER SERVICE CARO 


TO PLACE YOUR AD IN 
PC Magazine Marketplace 


Call (212) 503-5115 
or (800) 825-4ADS 








@ TAXES 


1099's-ON-DISK 

‘Our lourth year helping you meet IRS regs to file 
1099's on magnetic media Use your IBM- 
compalible PC's to prepare 5¥é" diskette, print 
forms and reports. For all 1099's, 1098 5498, 
W-2G Fast, easy to learn and use, manual 
included Not copy protected Only $69 plus $3 
shipping MC/VISA accepted 

Custom Craft Software, tne 

5730 R St. 

Lincoln, NE 68505 

Phone (402) 464-3184 


CLICK THROUGH DOS 
Listed Price $109 
MOUSE DOSE 


Visuel DOS Commands 
Menus to organize progrems 
on tixed disk 
Editor and quatity printing 
Seerch & print into trom card tile 
Customize labeling 
Fixed disk secunty option 
Recover deleted files & other 
powerful tools, 
FREE SEQS CALL 714-826-6106 
FREE QPOATE G8 SENT SELEARE 
‘SPECIAL GW LOGITECH SERIAL MOOSE S78 
COMPUTERS SYETE@ Retunds within 90 
Geys (15% reatocking tee } 
* 80286-20 512K 12FOD 40HD VGA 
$2149 wDOS $2199 
* 90386-25 IMB 12FDD 65HD VGA 
$2649 wDOS $2699 
No returna on software of used dems 
DEALER (NQUIRIES WELCOME t 
(Ca add 6% Tax COO, Free S& H) 


MICROSHELL CORP. 


2736 W Orangathorpe Ave, 84AB 
Fullerton, CA 92633 
714-525-6001 - FAX 714-625-6028 


We accept VISA - MASTERCARD 
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BRIDGE-IT 3.5" 


3.5” FLOPPY SOFTWARE DRIVER 
# FORMAT/COPY SUPPORT FOR 72011 44 
CAPACITY 


© NO NEED 1 UPGRADE DOS OR CHANGE BIOS 
© USE WITH PC/XT/AT CLONES DOS 20 + | 

ONLY '39 00 + '4.00 SiH PLUS 
UNDLED WITH ¢.44 48 ORIVE ONLY 429 00 + S/H 

VISAIMCICODIUPS- 8/8 

MIGROBRIDGE COMPUTERS 
655 Skyway - Suite 113 = 
San Carios, CA 94070 — 
4-800-523-8777 oy, 
CA + 445-893-8777 
FAX 415-593 7675 oy 


CAN - $14-845-0818 
CIRCLE 818 ON READER SERVICE CARO 
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@ UTILITIES 





MICHAEL PERRY £2-MINU, the ent and nes poet 
SER corpus ogont pres yoo ath replete 


Stop computer stress — 
















lishing of ofl ovonlable ophans when you lun on 
ry . = pats 
for just $19.95. Ssh eet pain he wre 
MENU Immediately returns when yoo finish New you touch 
Shortcut’ Soiiware saves work wilh easy-to-use, single bunciion Th Ppa = at daha 
utilities. No manual. Simple point & shoot menu commands. fade CLMIN setae a poet s 
LOCK /FILE ” protects sensitive files from snoopers. maha eunga paver prin 


firmed exacvtion [Golly weekly monthly —) 
rasa} Te execution usage Inecking unlruted © 
manu chones ond nested sub minis aot ff 
Memory reudent qute meny creaior entry 
edit/add/ermse/move & print with ema and & 

a p 
Uoat ance $59 15 shaping ondlnnyeacuded) 
Quontty discount avoticble Color wnte L 
BCS FO be Bi7h i, pe a 


1-600-628 








PACK/ FILE ” gives up to five limes as much disk storage space. CIRCLE 673 ON READER, SERVICE CARD. 











DISK ‘DIRECTOR * renames, deletes and copies files & directories. 
WORD /FIND™ locates lost documents with a key word. 

VIEW) FILE “instantly pulls up mulnple files for easy viewing. 
FILE/FIND “ locates lost files with only part of name or age. 





*Per ile Plus $3 00 shipping & handling Order by cont g Bastech, | 

Inc, PO Box 16267, N Hollywood CA 91615-6267 T e (8181 

982-7627. FAX: (818) 982-7626. VISA, MasterCard, and C.0.D. accepted 
£820 ON BE, E CARD 





When you write, you may be wrong. 


Thal s why we ve converted the world-famous Associated Press Styiebook to st 
The AP Stylebook can quickly 

Much, you write Anyone using a word processor will benefil 
The experts agree, “Fast and useful pragram ... 
can't say enough about the AP Stylebook,” 


handy ta have wf 
says Peter McWilliams. 


$8995 | 
89.95 
79.95 
Financial Mathsmatics Handbook 99.95 
{Plus $5 00 Shipping & Hsndling) 
For orders or intormation call (or write} 
DIGITAL LEARNIN STEMS e 4 Centu ive e Parsing 


800-992-0264 or 201-538-6640 
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07054 





Introducing A File Management Utility 
That’s Hard To Outgrow. 


Now you can order software without going out on a hmb, 
Introducing Treeview.™ A menu-dnven file management 
uty chat lets you copy, rename, erase and back up files 
without using complex DOS commands. To order your copy 
of Treeview™ for only $50.00, call 1-800-662-4330. Or visit 
the dealer nearest you. 


MAGEE ENTERPRISES, INC. 
ial 404-446-0271 


From The Developer Of Automenu! 






SNS LSA S 98 Mager bi 
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COPYWRITE PERSONAL MEASURE 

CopyWrite Diagnoses performance bottlenecks in PCs 

Removes can enhance anyone's diagnostics artil 

Copy Protection lery documentation ts exemplary” W 
) No mote diskettes, Rosch, Aug 89 PC Magazine Measures use ol 
| manuals ot major LANs by PCs joo Cleat graphs and 

codewheels stalishcs show where live applicalians spend 
| 1000's ol producis copied time $69 95:$74 96 (5 25°35") ¢ s&h 

Quaid Soltware Limited SPIRIT OF PERFORMANCE, INC. 


45 Charles Si E Sid Fi. Dept MM 
Toronto Ontario M4Y 1S2 
(416) 961 8243 Tax (416) 961 6448 


73 Westcott Road 
Itarvard MA 01451 
508 456 3884 telex 6503471400 
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Ammunition to conquer 
your biggest problems! 


wih VEMM 


A regabyren. 


wonma VTAIM 
et 6 tyes 


& 


@ The Virtual Expanded Memory Msnager 
Provetes your EMS applicalions wilh up 10. 
tighl megabytss of expanded memory 


@ 8 tums PC AT of PS? ox SH 


tended memory inte axpanded |} 
memory 

ol turns hard disk storage into F 
expanded memory 

@ fs compatible wah most EMS 
appications, mehkking 1273 
and Symphony 

© Only $8995 20 day money back gin rer 

Fort's Sottwars 

P O Box 396 


sc Pit 


Manhattan KS 66507 


; : (13) 837 7097 
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a Ainipteln clusion + 
i in directaries. 


Why search for a faint little cursor? 
The No-Sguint™ Laptop Cursor 
makes your cursor BIG and BOLO 
and BLINK at any rate you choose! 
Recommended in PC --PC Week 
--PC/Computing--the NY Times. 
$39.95 +2.50 shipping. (In MA add 
$2.00 tax.) Visa/MC/Amexicheck. 
SkISoft Publishiag Corporation 
1644 Massachusetts Ave. Suite 79 
Lexington, MA 02173 
1-800-456-8465 or 617-863-1876 
CIRCLE #26 ON READER SEAVICE CARD 





640K! 


‘Why buy expensive boards? 
VRAM creates 32 megabytes of 
memory by turning disk space or 
extended memory into expanded 
memory! $49+3sh. 

Buy VRAM and 5 other 
utilities for only $88. Cirl-Alt 
swaps TSRs to disk, Diskpack 
backs up 10 megs onto as few as 
2 disks, COMx coanects PCs and 
tocludes a 32 ft. cable, and more, 

Call for free brochure. 30- 
day money back guarantee. 11982 
Coverstone Cir, Manassas, VA 
22110 703-368-2949, 
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file attributes. date‘time, 
Flexible sorting: 
Automates as ask! 
2 ME CUMUCT MORE 


PC Magazine Marketplace 
the ultimate target market! 


The heand sperifiers who read 
Magazine deart have the tine te stage 
ara, hear cals comer te is Bening 
what They need as qatckls as possaldle, 


They'll DIRECT their attention to 
PC Maganne Marketplace 


For then: PC Magi Marke 

Unieee td Reesqeonsaee 

tepimeaedts a fast, casy ad post fia 
fisec met hed of prodint acquisition 
Phe Kanes at veal detes thee prodhiaets 
they peed ant the information they 
want regecd ng pris. volute dis 
cottids, sper ified and shivers 

yone Ttismiess rant 
MANNE feral Spier 

1 Magazine 


YOM RE RIGHT! 


So take INRECT action and call 
(212) 503-5115 or (800) X2-4ADS, 














© manning tasks ar 3a’ len 


= an the rdetadalig 
© Dworen PC 


oes 


Magarse $694 
Save Tne! Save Money! Get Th Bea Ca Us Tooey 


The Pendulum Group 








@ WORD PROCESSING 


FTT3P, "EAMG, 46, 


Pyccxnit, Farsi, English, European 
& Scandinavian; plus either IPA, 
Hindi, Bengali, “Gurmukhi, Tamil, 
Thai, Korean, or Viet Full-featured 
word processor supports on-screen 
foreign characters and highest 
quality printing with no hardware 
modifications Includes Font Editor 
$355 incl US shipping $150 addi 
for laser $19 demo. Req 640k, 
graphics Money back guarantee 
Gamma Productions, Inc., 
710 Watshire Btvd., Ste 609, Santa 
Monica, CA ae 13) 394-8622. 
MC/VISA/AM| 
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NEW! PC-WRITE 3.0 

Full lealured word processor for PC's Edits 
large files and columns Spell check, mail 
merge. ASCII and macros Easy to use Supports 
500 printers Software gu de and tulorial on 


WORLO’S BILINGUAL WORD 

DuangJan, bilingual word processor for En- 

glish and Armenian, Bengali, Euro/Lalin, 

Greek Gujarati, Hindi, Khmer, Lao, Punyabi, 

Russian, Sinhalese, Tamil, Telugu, Thai, Viet, 
Only $109 + $5 s/h (loreign + $12 s/h). 

Free Font editor For IBM with dot-matrix Laser- 

det printer Demo $9 + $1 s/h MC/VISA 

Megachomp Company 

3438 Cottman Avenue 

Philadelphia, PA 19149-1606, USA 

TEL 215-331-2748 FAX 215-331-4188 


GALAXY WORD PROCESSOR! 
Galaxy 1s extremely EASY to learn, EASY lo use 
and as Brit Hume of the Washington Post 
acclaims, “BLINDINGLY FAST.” Galaxy is a 
shareware product Try it lor $500 of get a 
fegistered version with manual disk, telephone 
support and updates lor $64 95 with shipping 
anywhere in the world 

Omniverse Software Corporation 

PO Box 1570, Dept 789 

Port Townsend, WA 98368 


diskettes $19 Registration with manual, tele- 600-365-7627 Visa/MC/Amex/Dealers 
Support, newsletters and updates $9900 

90 day moneyback guaran’ee 

QUICKSOFT 

219 First Ave North #224 PMAC 

Sealtle, WA 98109 

1-800-888-8088 (206) 282-0452 Visa/MC 

a (ACCESSORIES 


COVER YOUR 
_ INVESTMENT 


dusl and spills. Gray Nylon or Clear Plast: 


Keyekin” Keyboard Covers 
‘Cloar to the eye and soft to the touch. KeyStin™ 
Keyboard Covers stay on 24 hours a day oven 
while you use your computer 


USA (800) 874-6391 
2106 Lows Tuma Gh, (Dept Pt) 
Visa Fort Walton Beach FL 





are Computers, Keyboards, Printers he Lasers 
|All Pop t Price 


ular Models, Superior Quality Best 


NEW! ViziFiex-Seeis 


SKINS for Keyboards £ 


1- (800) 82¢ 826- 5761 


ComputerWear 
1320-36th Ave ih Francisco CA 94122 
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@ ACCESSORIES 


CompuTogs Dust Covers 


The ultimate in dust protection. Availabla in natural 
canvas/brown trim or new designer gr: 


ray ‘black trim (add 
$2/cover). Our covers are far superior to vinyl! 


a4 MONITOR 
COMPARE OUR PRICES! KEYBOARD 
CompuTogs” PO Box 19728, Greensboro, N. Cc 27419 » (919) 292- 9060 
VISA MC Accepted Include $2 50 Shippmg GUSTOM EMBROIDERY SHOWN AVAILABLE 
CIRCLE 690 ON READER SERVICE CARD 1-800-227-TOGS 
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@ BAR CODING 


+ For Epson, Oki, IBM, and LaserJet 
LABELS: + » Flexible design. Any Format or size. 
3 ¢ On-Screen Label paw — WYSIWYG 
“I Barend: 208 128 UPCIEAN 
» Bar codes: 20f5, 1 || 
Bi egmne AIAG, MIL-STD, Code 39, ete. 
7 Tel Sat 0 ee incrementing. re input. 
’ + Logos, symbols — from scanners. 
— » Reversals, color, soft fonts. 
« Powerful, Versatile, Fast, Easy! 
Above label prifited with Utility Il LabelRIGHT ™— $279 
Other menu omen Hohl $49. XENIX — $199 
MS-DOS user callable routines fram $179 


' Portable Readers 


| » Battery operated reader 
» Simple, powerful, 64K memory 
* Bar code or keyed input 
* MSI, 20f5, UPC/EAN, 128, Code 39 
* Easily programmable prompts 
* Uploads via RS-232 or keyboard 
* Doubles as non-portable reader 
* Wand or laser input 
* Complete with wand — $849 


Bar Code Readers 
for PC, XT, AT, PS/2 

and all RS-232 Terminals 

» Attaches as 2nd keyboard 

¢ No software changes 

« 20f5, UPC/EAN, 128, MSI, Code 39 
« Magstripe, laser, or wand input 





\ 


FLEMLINES MAGAZINE » Complete with steel wand — $399 


Direct trom manufacturer 
30 day $ back guarantee! 


WORTHINGTON 


DATA SOLUTIONS 


417-A {ngalls Street 
Santa Cruz, CA 95060 


800-345-4220 
CA 408-458-9938 
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@ BAR CODING 


PC. 


Engineering Leadership in 
BAR CODE READERS 


ANNOUNCING: 


PERCON SERIES 10 
BAR CODE READER... 


© Who else has a § year 
warranty on bar code readers? 


® Who else has automatic set-up? 


® Who else has a bar code reader 
that does it all? 


See us at 


© COMMDEHFall '89 


Booth #R8731 


PERIPHERAL CONNECTIONS, INC. 
2190 W. llth Ave ® Eugene. OR 97402-3503 
1-600-873-7266 
(503) 344-1189 FAX (503) 344-1399 


PC-Wedge II 

Bar Code Reader 

; For PC, XT, AT, PS/2 and 

| _ compatibles - $289 

For RS-232 terminals - $309 


changes required - works with ¢ Wand 
code printing utility included o Reads major bar code 
types asc Seep fos bi ode a © S-year warranty 


PHT-34 Portable 7 
Handheld Terminal ‘| 
Bar Code Printing Programs - $99 each 


With 64Kb memory and wand - $995 
ee te eee ee 


© EZBarcode I- Keyboard or text file input, automatic 
edBARCODE - Per new DASE. AE Lae ec ced 
© EZRes . Memory resident program prints bar codes from within 





¢ Full alphanumenc keypad or bar code wand ° 45 16 character 


backlit LOD © OAK memory to SI2Kb «Real 
‘fhime clock. De se eee Ra eC pteanesbie 


1306-J East 55th Street 
jand, Ohio 44103 


QmeKeeping Systems, Inc. Phone: (216) 361-5995 


Fax: (216) 361-0030 





. 
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BAR CODE READERS 


FOR PC's: 
#PC/XT/AT & CLONES 
© PS 2- ALi MOOELS 
© TANDY 1000 SX TX SL TL 1200 
3000 4000 
© ZENITH 136 146 151 158 248 
* EPSON EQUITY ate it Was 


. NO SOFTWARE CHANGES § REQUIRED 
*# DATA APPEARS AS KEYBOARD INPUT 
# READS CODE 39 1-2 OF § UPCAE 
EAN § 13 CODABAR 
* AUTO-DESCRIMINATES BETWEEN CODES| 
# DIRECT FROM MANUFACTURER 
#20 DAY MONEY SACK GUARANTEE 
@ SAME DAY SHIPPING 
FOR TERMINALS: 
® WYSE 30 50 30 75. 
@ KIMTRON KT? PC &KTTO PC 
© LINK MC 5 
@ AS-232 
GAR CODE PAINTING SOFTWARE: 
@ MS PC DOS SYSTEMS. 
© 9 & 24 PIN DOT MATRIX 
© H-P LASER JET “LUS SERIES It 


RESELLER DISCOUNTS AVAILABLE 


AMERICAN MICROSYSTEMS 
1110S AIRPORT CIRCLE SUITE 140 
EULESS Tx 76040 (8171 §71-3015 
(B00) 648-4452 
FAX (817] 685-6232 


WARNING 


Just how many companies can claim to 
manufacture the following: 

© Computer 

* Ber code readers 

© Bar code printing software 

* Time recordere 

* Time clock processor software 

* Shop floor terminale and softwere 





We have the complete solution for your 
barcode needs, and when purchasing these 
products, one ehould look for e company 
that would give e risk-froe guarantee to 
grant the consumer peace of mind. Fortu- 
nately, there is one company with com- 
plete confidence in sta products. BTC Corp. 
offer o 30 day money back guarantee and 
an extensive one yeor werranty 

Write or call ua now ! 


BTC (USA) CORP. 
46177 Warm Springs Sivd., Fremont, CA 94539 
Tal (415) 657-3956 Fax, (4151 657-3965, 
6000-F Commerce Priwy , Mt. Laurel, NJ 08054 
Tet (609) 273-8500 Pax: (609) 273-9399 
632 ON READER SERVICE CARD 





BAR CODE LABELER $149 

with BIG TEXT Softfonts $349 

“Any lormat/place Barcodes & text anywhere 
“Supports tull page & mutt-up label stock 
“Multiple copies & auto serial numbering 
“Keyboard data & Text lite import 

“How-To Manual w/many pre-designed labeis 
“DiMinx/Laser/‘Code39: 125, UPC/EAN 
JOHNSON COMPUTING 

98 Bathin Road 

Fairfax, CA 94930-1448 

(415) 456-6516 


BAR CODE PRINTING SOFTWARE 


Print! Code 39, 2 of 5, UPC, end 
EAN bar codes directly from your 
own applications without copying 
data to special print files. IBM 
PC/XTIATIPS2 and compatibles. 
Supports IBM Graphics. Epson 
end LaserJal priniers and 
compaliblas. 


PrintBar Il Program $295.00 


PrintBar 11 Demo $25.00 


Olher Ber Code producis 
avatlable lor non- MS-DOS 
environments. 

Ber Code readara from $395.00 


FREE Brochure (916) 622-4640 
FAX 916-622-4775 


_BORY WARE COMPANY, ine. 


6069 Enterpnse Dr Placemile, CA 95667 
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Hun 


WYSIWY 

queria from @ 

ip show painters & bar 
on Estable lent to 8 ip th 


Code Master Quick Draw 
Royalty Free programmer hbraties available 
Lowk For Us Al Comdes Fall 49 


™ COMPUTER 


(745) 833 2339 ¢ (800) 552-2334 
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BAR CODE & 
MAGNETIC STRIPE 
READERS 
for the IBM PC & PS/2 


Simple & quick installation 
No addilionl software or port 
Metal wand & case 


Also availeble: 
SmartCard encoderfreader 
Bar code printing software 

Magnetic stripe encoders 
Units for other computers 
& terminals 
TPS ELECTRONICS 
4047 Treneport Street 
Pelo Alto, CA 94303 
Telephone: 415-856-6833 
Telex (Graphnet) 371-9097 TPS PLA. 
FAX: 415-856-3843 
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“REE INFORMATION 





Fill in your nome and 
address and check off your 
pet shee 
card per person, please.) 


GIRCLE FOR FREE INFORMATION 
OL 102 HOS 104 105 106 107 108 109 110.190 12 103-104 115 106 THF 118 TT 120 127 127 129 124 125 126 127 128 129 130 191 192 13S 134 195 136 197 198 199 140 141 142 149 144 145 146 147 148 149 150 
151 152 153 154 155 156 157 158 159 160 161 162 163 144 145 166 167 168 169 170 171 172 173 174 175.176 177 178 179 180 181 182 183 184 185 18 187 188 189 190 191 192 193 194 195 196 197 198 199 200 
201 202 203 204 205 206 207 208 209 210 211 212 213 214 215 216 217 218 219 220 221 222 223 224 225 226 227 228 729 290 231 232 233 234 235 736 237 236 239 240 241 242 243 244 245 246 247 248 249 250 
‘BSI 252 283 254 255 256 257 258 259 260 261 262 263 264 245 266 267 268 269 270 271 279 273 274 275 276 277 278 279 200 WWI 282 283 284 28S 284 287 298 289 290 291 292 293 204 295 294 297 298 299 300 
301 302 303 304 305 306 307 306 309 310 311 312 313 314 315 316 317 316 319 320 321 322 323 324 325 326 327 328 329 330-391 332 333 334 335 336 337 398 339 340 341 342 343 344 345 346 347 348 349 350 
351 352 353 354 355 356 357 358 359 360 361 362 363 364 965 366 367 268 349 370 371 372 373 374 375 376 377 378 379 380 FB] 382 383 384 385 386 387 288 369 390 391 392 393 394 995 396 397 398 399 400 
401 402 403 404 405 406 407 408 407 410.411 612.613 616 415.416 617 618 619 420 421 422 423 424 425 426 427 428 429 430 431 432 453 434 435 496 437 498 499 440 441 442 449 44 445 446 47 448 449 450 
451 452 453 454 455 456 457 456 459 460 461 462 463 464 465 466 467 468 469 470 471 472 473 474 475 476 477 478 479 460 40) 462 483 484 485 486 487 488 489 490 471 492 493 494 495 496 497 498 499 500 
501 502 503 $04 $05 506 S07 508 $09 510 511 512 513 514 515 516 $17 518 $19 520 521 522 523 524 525 526 527 528 S29 590 531 $32 533 534 S35 536 $37 536 539 540 541 542 543 Sas 545 546 547 S48 549 550 
$51 $52 $53 $54 555 $56 S97 558 559 560 $61 542 563 564 565 566 567 568 569 S70 571 572 573 574 575 576 577 S7B 579 580 581 582 583 S84 585 586 587 S86 589 S90 591 592 593 594 595 596 597 S98 S99 600 
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THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE IBM STANDARD MARKET 














Se 
@ BAR CODING 


PC-WAND: 
Bar Code Solutio 


NEW - BIG Text. AIAG. LOGMAAS. Bar 
code printing packages. any label. mos! 
printers. 
PC-WAND 100 - In-line scanner emulates 
2ND keyboard on PC. XT & AT. Uses your 
exisiing software without any change. 
PC-WAND 200 - lerminal wedge on a serial 
“party line” for laplops and unix minis. 
NEW PC-WAND 300- Up 10 128 reader dala 
collection sysiem e Aulo-discnminales « 
Collects. and iransmuis 10 PC or hos!. 
PC-WAND 800 WanderWand - portable 
programmable scanners: laser and pen. 
INTERNATIONAL TECHNOLOGIES 
& SYSTEMS CORP. 
635-C North Berry Street, Brea, CA 92621 


PHONE: 714 990-1880 
memes FAX 714 990-2503 


DEALER INQUIRIES INVITED il lilll 
Oo 
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@ BOOKS 
CATALOGUES 
PUBLICATIONS 


ad OF 
Expansion Products 


Possibly the largest selection 
of PCjr products in the 
country. We don't just sett 
PCjr products, we design them. 

*Speed Up Products 
¢Pwude DMA Cartridges 
¢Second Floppy Disk Drives 
o3% Disk Drives 
@PCyr Optical Mice 
Monitor Adapters for PC's 
*Parallel Printer Ports 
¢Full Size Keybourds 
*Speech Attachments 
*Jaysticks. Cables, & Adaptors 
Call or write to receive our free 
32-page catalog of PCjr Add-On 
products. For even faster resutts, 
circle our reader service number. 
PC Enterprises 
“The jrProducts Group" 
Box 292, Belmar, NJ 07719 


(201) 280-0025 (800) 922-PCJAR 
CIRCLE 896 ON READER SEAVICE CARO 










































TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


INFOWARE INDEX 

Computerized Index 

- PC Magazine 1988-89 ONLY 
- Smithsonian 1984-89 $5.99 
- National Geographic 1978-89 TO 
- Astronomy 1984-89 $10.99 
FREE INFORMATION PER YEAR 
Softcon Corporation 

P.O. Box 441744 

Houston, TX 77244-1744 

(713) 589-0533 


a 
i COMPUTER 
INSURANCE 


INSURES YOUR 
COMPUTERS 
Full replacement of hardware, media, 
purchased software. As low as 
$39 yearly. Covers fire, theft. power 
surges, other accidents. Blanket 
coverage, no list of equipment 
needed. Call for information or 
immediate coverage. 
«a 1-800-848-3469 
™ Local (614) 262-0559 
SAFEWARE. The Insurance Agency Inc. 
2929 N. High Street. P.O. Box 02211 


Columbus. OH 43202 
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DATA 
CONVERSION 


© Disk Conversion 
© Tape Conversion 
© Optical Scanning 


Quick Turn Around 


Call Toll Free 
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DISK/TAPE/OPTICAL SCANNING 

© 33¢ per page typewritten text to disk in ASCII, 
50¢ per page all WP tormats. 

© Scan Typeset text 6 to 24pt low rates 

© Disk convert from IBM, WANG, XEROX. 
WYDEC + 1000 others customized. 

© Tape conversions (800, 1600, 3200, 6250 BPI) 
@ BEST RATES @ FREE TEST 

1st RUN COMPUTER SERVICES 

1261 Broadway Suite 508 

New York, NY. 10001 

(212) 779-0800 








@ DATA CONVERSION 


RGA DATA 
CONVERSION CENTER 


Tape. disks, micros, minis, mainframes, 
word processors, typesetting, and more 


DATA 
CONVERSION 


DISK =~ DISK - TAPE = DISK 
OPTICAL SCANNING 


@ Same day service 

@ IBM 4300 on premises 

@ Conversion to/from all systems 
@ Hundreds of conversion programs 
@ Customized programming 

@ Corporate Accounts Welcomed 


(212) 995-1090 
Ralph Garner Associates, Inc. 
2t5 Park Avenue South New York, NY 10003 
Professional services since 1967 


WORD PROCESSORS 
SPREADSHEETS 
DATA BASES, MAIL LISTS, 


OVER 2,500 FORMATS | 


18M PS/2 
WORDPERFECT 
> LOTUS 


LANIER 
WANG 
(212) 463-7511 
NATIONAL DATA 
CONVERSION INSTITUTE 


$ EAST 16TH STREET NEW YORK NY 10003 
(AMERICA’S LEADERS IN DATA CONVERSIO 
CIRCLE 840 ON READER SERVICE CARD 


@ DATA RECOVERY SERVICE 


ONTRAGK 800-872-2599 


DATA RECOVERY INC, 8255 


612-937-1107 


The Only Custom Data Recovery Experts 
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PC Magazine 
Marketplace 


2nd Color 
Option Available 










A service from the Call us when: 


creators of Disk Manager! - Your hard disk can’t be booted 
Recommended by major » You can't access a file 


; bale - Your directories and/or FATs 
drive manufacturers. are scrambled or gone, etc. 








For that critical moment when only the best will do. 
CIRCLE 841 ON READER SERVICE 1¥] 








@ DISK CONVERSION 


TOTAL SERVICE CONVERSIONS 
@ OUR NAME SAYS IT ALL @ 

© Quality Service @ 

© Quick Tumaround @ 

© Low Prices @ 

@ 1-800-5-CONVRT @ 

@ In CA 1-213-669-8134 @ 

@ Formerly W/Text Sciences Corporation @ 
TOTAL SERVICE CONVERSIONS, INC. 
1933 North Monon Street 

Los Angeles, CA 90027 












TAPE/DISK o> 
CONVERSIONS “" ©7=* 


Conversion services to or from 
over 2000 computer systems: 

* Magtapes » Mini Computers 

© Micro Computers © Typesetters 
* Word Processors 


CALL THE INDUSTRY LEADERS 




















PIVAR 
COMPUTING SERVICES, inc. 


800 - HI - PIVAR 
165 Arlington Heights Rd #M 
Buffalo Grove, IL 60089 
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@ DISK CONVERSION 


CHANGING WORD PROCESSORS? 
Media transter to or trom: 

IBM, XEROX, DEC, WANG, EXXON, 

LANIER, CPT. CT. MICOM. NBI. WRDPLX, 
WORDSTAR, WORDPERFECT, MS/WRD, DW4, 
MULTIMATE, SAMNA, MASII, DCA 

wee wwme FREE TEST CONVERSION# eee ee 
Conversion Specialists 

531 Main St, Suite 835 

Et Segundo, CA 92045 

(213) 545-6551 @ (213) 322-6319 





@ DISKETTE COPY 
SERVICE 


@ DISKETTE COPY 
SERVICE 


SOFTWARE PRODUCTION 
« Disk dupitcation 

&® All formats 

& EVERLOCK copy protection 
*® Label/steeve printing 

® Full packaging services 

& Warehousing 

* Drop shipping 

& Futfiliment 

& 48-hour detivery 

® Consultation & guidance 


Star-Byte, Inc. 


2880 Bergey Rd. Hatfield. PA 19440 
800-243-1515 218-997-2470 





SOFTWARE DUPLICATION 
Six Years Of Experience And Expertise 


* 24 Hour Turnaround 

¢ Custom Packaging 

¢ Assembly Services 
Satisfaction Guaranteed 


800-533-4188 
215-363-2400 In PA 
Echo Data Services, Inc. 
Exton, PA 19341 


* 5 Step Quality Control 
* Label & Sleeve Printing 
* Copy Protection 

« Competitive Pricing 


CIRCLE 643 ON READER SERVICE CARD 


Diskette 
Duplicator 
240 Copies Per Hour 


Using Any IBM PC/XT/AT 
or Compatible. 













SOFTWARE 
DUPLICATION 


© One-Stop Shopping —~ 4H 
¢ Custom Packaging 


¢ Copy Protection 

¢ Technical Support 
¢ Drop Shipping 

¢ Fast Turn-Around 

© Competitive Pricing 


SINGLE SOURCE 
SOLUTIONS 









@ MEDIA DUPLICATION 

@ PRINTING AND PACKAGING 
@ ASSEMBLY 

© DISTRIBUTION 

@ PRIVATE LABELED MEDIA 


CALL... 
1-800-237-1130 


COPY RIGHT’ 


A DIVIStON OF THE 
REYNOLDS AND REYNOLDS CO. 
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@ NETWORKING 


$499.00 Network - MAINLAN 

The hottest selling low-end network in Europe 
iS now available in the U.S. “It has the potential 
to be the low-cost networking standard of the 
future.” PC World England Net-Bios compati- 
ble, 4Mbps transmission rate, printer and hard 
disk sharing, mail & more! Price includes 2 
stations, each addt'l station $199.00. 

Dealer inquiries welcome 

LANSOURCE CORPORATION 

9970 Clark 

Denver, Colorado 80221 

(800) 888-4080 (303) 457-9505 





@ SERVICES 


***HARD DRIVE REPAIR® ** 
° WE WILE REPAIR YOUR HARD DRIVE AT A 
FRACTION OF THE COST OF REPLACING IT. 
° FAST TURNAROUND!!! CALL FOR DETAILS. 
H&W Micro, Inc. 
528-C Forest Parkway 
Forest Park, GA 30050 
404-366-1600 


@ SUPPLIES 


BATTERIES 
COMPUTERS, PRINTERS 
LAP-TOPS, U.P.S., CLOCKS 


CA erin 
[oo 


= 


1350 E. Arapaho Suite 126 
Richardson, Texas 75061 
1-800-778-5267 214-231-5351 
FAX 214-231-2260 
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‘Stop Throwing Money Away! 


Save your cartridges to be 
remanutactured b Up To 70% 
Savings 












enti of Qual 
rane of Quality 


ghtning = 


‘Toner 


Cartiridgee 


24-hour tumaround 
Cartndges for over 350 Machines 
Agple Computer Leservirtors 
Hewlett Packard LaserJets 
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SOFTWARE PUBLISHING & 
FULFILLMENT SERVICES 

@ PACKAGING 

@ DISK DUPLICATION 

@ ASSEMBLY 

@ TYPESETTING 

@ MANUAL PRINTING 

@ FULFILLMENT 

@ The Publisher's Only Choice. 


CDS. 


GLENCO DEVELOPMENT SYSTEMS 
721 W. Algonquin Rd. 

Arlington Heights, tL 60005 

(312) 364-7638 FAX:(312) 364-7698 


800-222-0490 


In NJ 201-462-7628 
FAX 201-462-5658 


MEGASoft 


PO. Box 710, Freehotd, NJ 07728 
Full Service Duplication Facllity 
CIRCLE 848 ON READER SERVICE CARD 





Desktop Autoloaders also 
available, for unattended use. 
For information, or to order, 


call 415-651-5580. 


Datapath 
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PC Magazine Marketplace the ultimate target market! 


The hrand specifiers who read PC Magazine don't lave the time to shop around, 
their only concern is getting what they need as quickty as possible. 


They'lt DIRECT their atlention to PC Magazine Marketplace 


For them PC Magazine Marketplace’s Direct-Response/Display Ad format repre. 
sents a fast. easy and cost effective method of product acquisition. They know it will 
have the products they need and the information they waut regarding price, volume 
discounts, specifications and delivery. 

tfyou think that your business can benefit fram the 700,000 brand specifiers who 
read PC Magazine ... YOU'RE RtGHT! 


So take DIRECT action and catt (212) 503-5115 or (800) 825-4ADS 





@ SUPPLIES 


LEARN TO RECHARGE 
TONER CARTRIDGE sy VIDEO 


Learn the technique used by one of the oldest but most 
innovative cartridge recharga companies In the country. 


Save monay racharqin 


3M Diskettes 
Order# Description 
00234 5.25" DS/DD 
12100 5.25" DS'HD 
12042 3.5" DSDD 
12513 3.5" DSHD 


Sale 
59¢ 


your OWN oF make money racharging for othar people 


4 Easy Steps 1) Disassembie 2) Clean 3) Fill & Protect 4) Reassembie 


VIDEO - $39.95 Plus $2.50 Shipping & Handling 
Cail Chem-Stock, Inc. 1 800 537-9083 
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3M Data 1-9 
poe 


DC1000........6 $12.95 


QUALI TY TONER CART. RIDGE DC2000......s0 $16.98 


REMANUFACTURING 


20% More Toner «  DarkerPrint «* Drums Recoated 
All Cart. Tesled + 100% Guaranteed +* We Buy Empties 


Laser Resources, Inc. 


9600 J-Southern Pine Bivd. 1- 800- 462- 714 


Charlotte NC 28217 
CIRCLE 860 ON READER SERVICE CARD 
Our Cartridge: 


Your ==10 N t 
Rebuilt Black ....59.50 


24 hour turnaround 
Col. a: a 100% Satisfaction ele Hy 


ones 
Toner f for NEC, nob patie 4 4 50 for laser 
PC.ww-39-50 panasonic, Qume, etc. NeW caridges $ ° cartridges 


*Franchises 
¢Wholessle 
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HOW TO SUCCESSFULLY 
BUY THROUGH MAIL ORDER AND 


PROTECT YOUR RIGHTS 


DEC. SPECIAL 


*39.95 


— Toll Free: 1-800-258-0028 
Free Catalog. Complete Line of Quality Suppiles for Your Computer. 
Min. Order: $25.00. Terms to well-rated firms. S&H: $4.00 Mirst 100 or fewer disks; 
$3.00/each add'l 100 or fewer. $3.00/per 5 data cartridges. Prices subject to change. 
Precision Data Products™ 
P.O. Box 8367 ° Grand Rapids, Ml 49518) 
P 616-452-3457 ° 313-645-4980 
mm FAX: 616-452-4014 
CIRCLE 851 ON READER SERVICE CARD 





DAY AIR 


Return Delivery 





761$ Washington Ave S 
Edina. Minnesota $5435 


SELL US YOUR EMPTY 
TONER CARTRIDGES S10 


B88 01 CARTROOE ME SL USED FUSEA CLEANED BM LGRORSITYRO 
BW PRATERG 1 APPLE CANON QU NCR Manas 

BD COMERS CANON PC MODELS 1 14, 20 ang 38_0C 341. Pang mere 
BB You pry wegeing tr engees B tee y oes bs 

Bh Cae before genainy empties 


BUY OUR REFILLED CARTRIDGES 


Mail order sales are governed by rules of 


the Federal Trade Commission (FTC) and 
various state laws. These guidelines are 
published as a service to you. Remember, 
the many vendors advertising in this 


section are eager to serve your needs. 


FTC rules say. 


1. The Selier must ship your order 
within 30 days of reccne it, 
uniess the advertisement clearly 
states it'll take longer. 


2. If it appears that your order 
will not be shipped when prom: 
ised, the Seiier must notify you In 
writing in advance of the prom- 
ised date, giving a definite new 
date, ifknown, and offering you 
the opportunity to cancel 

dal with are . consent to 
a definite deiayed shipping date or 
an indefinite pea 

3. The Seiler’s notice must contain 
astamped self-addressed card or 
envelope with which you can 
Indicate your preference. If you 
don't respond to this notice, the 
Seiler may assume you agree to 
the deiay, but must either ship or 
cancel your order within 30 days 
after the original shipping date 


promised or required. A prompt 
refund must be made when an 
order is canceiled. 

Even if you've consented to an 
indefinite deiay, you retain the 
right to cancel the order at any 
une before the item has been 
sI |. 

8. If you choose to cancel an 
order, that has been paid for 
check or money order, the Sel! 
must mail you a refund within 
seven business we ee If you cancel 
an order for whic! 

credit card, the aaa must credit 
your account within one billing 
cycle following receipt of your 
Fequest. Store credits or vouchers 
in placelof aizefund are not 


accep! 

@. Inthe event thar the item you 
ordered is unavailabic. the Seller 
may not send you substitute 
merchandise without your ex- 
press consent 


TIPS WHEN ORDERING 
When ordering by math 


State precisely what merchan- 
dise you want, specifying detalls 
such as model, make, size, compo- 
NeNt parts, etc.; 

Confirm the price and expected 
delivery date as stated in the ad; 

Indicate whether you will 
accept a substitute product if the 
item you ordered is unavailable, 
and, if not, that your payment 
should be returned; 

Don't send cash, you will have 
no record of payment if a probiem 
arises, and 


Keep a of your order and 
xii other corres copy M with the 
Seiler Your records shouid in- 
clude the company’s name, ad- 
dress and phone number, a 
description of the item ordered: 
your cancelled check of a copy of 
the money order; record of 

date you mailed the order, or the 
time and date of your conversa- 
tion, and the name of the person 
you talk with; and any sales slips 
and shipping receipts. 

Ask «servicing and refund/ 
renee and with Sables 
you should correspond if ¢ is 
aprobdiem. 


1€ YOU HAVE PROBLEMS 
1. If you have not received your 


order as promised of if the item is 
defective, immediately notify the 
Selier in weiting ae to vies 


order number, if available. Make 
aure you keep a copy of the letter. 
2. If you complain by telephone, 
send a follow-up letter to confirm 
what was said. 


3. If you think the merchandise is 
defective, reread your product 
instructions and your warranty 
carefully to be sure you don't 
expect features or performance 
the product isn't designed to give. 
Then contact the Seiler for in- 
structions. Don’t return it to the 
Seller until you have been in- 
structed to do so. 


&, When returning merchandise 
make sure you keep the shipper'’s 
receipt or tee slip; your right 
to be reimbursed for postal cost Is 
determined by store policy. 


&. tf you have completely dis- 
cussed your problem with the 
Selier and are stili not satisfied, 
write to the consumer laine 
agency in the Seller's state. If you 
bee for the merchandise by credit 

you may have cights to 
anes ol payee nt under a Federai 
jaw called the Fair Credit Billing 
Act 
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PC Magazine Marketplace 
the ultimate target market! 


The brand specifiers who read PC Maga- 
zine don't have the time to shop around, 
their only concern is getting what they need 
as quickly as possible. 


They'll DIRECT their sttention to 
PC Magazine Marketplace 


For them PC Magazine Marhetplace’s 
Direct-Response/Display Ad format 


read PC Magazine ... YOU'RE RIGHT! 


So take DIRECT action and call 
(212) 503-5115 or (800) 825-4ADS 
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Make PC Magazine Come Alive! 


Join PC MagNet and have instant access to 
PC Magazine's utilities and editorial staff. 


PC MagNet is PC Magazine’s on-line information service, 
which is administered by CompuServe. $12.50 per hour lets you: 


* Download any of PC Magazine's utilities ¢ Trade tips with Charles Petzold or Ray Duncan 
* Download files from the Forum data libraries ¢ Search for back articles on-line 
* Talk to editors and columnists If you already have a CompuServe account, simply 


¢ Tell Dvorak and Zachmann how you really feel enter GO PCMAGNET at the ! prompt 





ONE CALL GETS YOU STARTED! Minneapolis, MN...... ae a0) 4. At the USER ID prompt, enter 177000, a — | 
ai harge. New York, NY........ 212) 422-8820 5000. 
Ran Geren dine & og aclional c Newark, NJ........... (201) 643-0404 5. At the PASSWORD prompt, enter a VW ea Yl 
1. eee fe modem to: 300 or ante PA vse cee ve 5) ee Fs Pe MAGNET “ al | | I 
5 its, even parity, 1 stop Pittsburgh, PA........ 12) 391-7732 . At the Enter agreement number prompt, 
bit ard duplex. Call one of the num- San Diego, CA........ (ei3) 569-8360 enter Z10D8921 a I nf 
bers listed: San Francisco, CA... .. (415) 296-0375 7. Register your name and enter your A = 
Anaheim, CA......... (714) §20-9724 Seattle, WA .......... (206) 241-9111 VISA, MasterCard, or American —_ | rt 
Atlanta, GA.......... (404) 266-7014 St. Louis, MO......... (314) 241-3102 Express account number. z= i | 
Baltimore, MD........ (301) 832-0100 Washington, DC ..... (202) 388-4280 8. Your personal User ID number and 
Boston, MA.......... (617) 542-1796 (ite: After yoaiuee Rechae 8 miemabe Password will be displayed at the end of nmzZ£OXA- iif 
Chicago, IL ..........(312) 693-0330 : is y iecaltaeoh : the subscription process. Please record |] Samy 
Cleveland, OH........ 216) 781-5720 ee 400+ vee he traing _. them in a secure place. 
Dallas, TX..........- (214) 953-1971 umber, or 2,400-bps service, by typing 9.4 new password will arrive In the mail 


GO PHONES at the ! prompt.) 


Detroit, MI .......... (313) 255-9207 within 10 days to confirm your subscrip- 


AGNE 





Houston, TX......... (713) 462-0202 2. When you receive a Connect or Carrier tion. 
Los Angeles, CA....... (213) 739-8906 Detected message, enter Ctrl-C. There are no connect charges for PC Mag- 
Miami, FL........... (305) 266-0231 3. At the HOST NAME prompt, enter CIS. Net during the subscription process. 
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418 Tangent 386/25 Portable + Tangent Computer Inc. 








446 The Complete The Complete PC 44 437 ~— Texas Instruments Texas Instruments Inc. 53 
Communicator TravelMate LT286 Model 
12 
443 Toshiba T1000SE Toshiba American §3 
ADD-IN MEMORY BOARDS Information 
RAMpage Pius 286 AST Research Inc. 174 419 Toshiba T5200 Toshiba America 154 







Information Systems Inc. 













CONNECTIVITY 


Above Board Plus810 —_—intel Corp. 179 429 Netware 386, Version3.0 Novell inc. 205 
JustRAM/ATZ Monolithic Systems Corp. 190 542 3+OpenLAN Manager, §3ComCom 205 
JustRAM/ATI6 Monolithic Systems Corp. 190 Version 1.1 





STB Systems Inc. HARDWARE 





447° Cumulus 386SX Cumulus Corp. 48 
440 ~~“ FasMath 83087-20. Cyrix Corp. §3 

AFTER HOURS 83087-25, 83087-33 
423° ABanker's Secret Good Advice Press 458 -448—s*FilmmPrinter Plus Mirus Corp. 54 
424 — Beyond the Black Hole The Software Tootworks 456 436 4800 PC Viewer In Focus Systems 53 
421 Indiana Jones and the Last LucasfilmLTD..Games 454 = 441 PostSenptCartridgeFor Hewlett-Packard 59 

420 G88 Anack Sob Electronic Arts 452 a 

World Ciass Leader Board Access Software inc. 456 «4% ~—‘Speedkit Renee cee = 








KEYBOARDS 
COMMUNICATIONS (MOOEMS AND SOFTWARE) _ 425 — Chicony KB-5161 







Chicony Amenca Inc. 226 
438 = WorldPort 2400/MNP Touchbase Systems Inc. Turbo 101 DataDesk 250 
426 Maxi-Switch Mode! ME 101 EECO Inc. 237 
PUTERS 427 ~— Key Tronic Protessionat = Key Trome Corp. 240 
or ALR PowerCache/4 Research Ks) eer sian 101 Pe 
is. anwenoe obeat sec tee Hilek RT-101 NMB Technologies 250 
409 Northgate Omnikey Pius Northgate Computer 
445 Systems 





Zeos RS Zeos International 













411 IBMPS/2 Model P70386 IBM Corp. 1290 OPERATING SYSTEMS 
413 Micro Express Regal Il iat ed 125 431 IBM OS/2 Standard Edition IBM Corp. 43 
Micro Telesis EGAGas Micro Telesis (nc. 134 1.2 






: SOFTWARE 
Pan United Corp. 138 435 Invisible RAM Invisible Software Inc. 51 
PC Brand Inc. 140 = 438— Micrografx XPort Micrografx inc. 4 
444 = Microsoft Excel forO0S/2 Microsoft Corp. 































PROGRAM NAME /DESCRIPTION 


Lab Notes Measurements made in PC Labs heip pul some of the conflicting scientific evidence in perspective 275 
SO you can make up your own mind about this comnpiex issue. 
Unites With PCMANAGE and DCOMPRES you can make room for all those files you want on hand but 299 
don'l need to access every day. 
Environments Windows and Presentation Manager. friendly companions or deadly competitors? 329 
Power Programming Implementations ot the classical algonthms for multiplication and division that you can use in your 337 
Own programs round out this senes on arithmetic operations. 
Spreadsheet Clinic Here's a quick and easy way fo set various widths for multiple columns in a 1-2-3 worksheet. M2 
Spreadsheet Clinic Change labels in your worksheets to uppercase. lowercase. or proper form instantly 37 
User-to-User Here is 2 unique batch file that will produce a .COM program using only ECHO and COPY. 365 
User-to-User Get full control of your PATH. with a case-changing batch file as a bonus. 366 
User-to-User You don‘ have to reformat your hard disk when you upgrade. 371 
User-to-User The DOS RENAME command can create files that aren't accessible by 00S itself. 371 
Power User Here are two ways you can put the “File Creation Error” to work for you. 373 
Power User Automaticalty locate the right window in Word 4.0 when more than one is open. 374 
Power User Here's how you can suppress the copyright screens in dBASE It! Plus and IV. 374 
Power User A handy tip on how to index on street addresses in dBASE. 374 
Languages Turbo Pascal has the ArcTan function: here's how lo derive ArcSin and ArcCos from it. 379 
Languages Input and edit data-entry fields in QuickBASIC with ease using this capable input routine. 380 
Tutor Leam how regular CD players and CD-ROM are different. 387 
Tutor Understand the relationship between CPU speed and RAM access time. 367 
Connectivity Ctinic Busy networks should plan to upgrade to a 486 server. but not without making some basic 393 
investments first. 
Connectivity Ciinic Although file fragmentation is less of a problem under NetWare than under DOS, it stil! pays to 31 
Clean up your érives. 
Connectivity Clinic Here's a portable wiring tester that does it all. 392 
Connectivity Clinic Managing pooled modems is easy if you have the right equipment. 392 
b i Here's a simple way to distinguish users on 2 LAN. #2 
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@ AFFORDABLE 386/20 
POWER 

Competition and reduced production 
costs are two reasons why a 386/20 
PC costs up to $6,000 less than it did 
a mere two years ago. This review of 
the 12 most-affordable 386/20 ma- 
chines available—6 mail-order units 
and 6 retail-distributed—takes a look 
at both the benefits and hazards of 
buying a high-performance PC at a 
rock-bottom price. 


@ LOW-END INTEGRATED 
SOFTWARE 

No longer the no-respect products of 
the industry, integrated software 
packages—especially at the market's 
low end—have been evolving into 
tools not only for the beginner witha 
taste for many applications, but also 
for the ‘‘interrupt-driven’’ manager 
and the laptop-lugging professional 
on the road. See comprehensive re- 
views of Microsoft Works, AlphaWorks, 
PFS:First Choice, DeskMate, and 
three other under-$200 packages. 


@ PERSONAL TAPE BACKUP 
Since hard disk disaster can strike at 
any time, regular backups are a must 
to keep from being caught off-guard. 
But for more protection than floppy- 
disk-based systems provide, tape 
systems utilizing DC-2000 minicar- 
tridge technology now offer the best 
solution for personal backup. PC Labs 
tests 15 tape backup units from 
companies like Irwin, Mountain, and 
Alloy that store 4OMB to 80MB and 
more on one quarter-inch cartridge. 


B@ PAINT PROGRAMS 

Device independence and totally 
scalable drawings give vector-based 
graphics an edge in PC business 
applications, but still there are times 
when nothing but a bitmapped pic- 
ture will do. Contributing editor Luisa 
Simone leads this review of four $100- 
range programs —including PC Paint- 
brush IV and Deluxe Paint []—that 
use the VGA standard to the fullest 
by allowing users to choose on-screen 
colors from a hardware palette. 
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Ventura Publisher ... 
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DEMONSTRATION SOFTWARE 
736 Autodesk (Genenc Software) 


EDUCATIONAL SOFTWARE 
168 PC Globe 


ENTERTAINMENT SOFTWARE 


115 Accolade, Inc. 

TH Autodesk (Generic Software) 
188 PC Globe 

238 Villa Crespo Software 


FORM DESIGNERS 
496 Banner Blue 

174 Formwor Com. 
257 Indigo Software Ltd. 


SHAREWARE SOFTWARE 
289 Tandy Corporaton 
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299 SWFTE International, Lid 


COMPATIBLE KEYBOARDS 
217 Next Computers 
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232 Fifth Generation 
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241 Pacthe Data Products, Inc. 
27 Data Products, Inc. 
499 Pacthe Data Products, Inc. 

Data Products, Inc 
MULTIUSER SYSTEMS 
190 Amencan Research Corp. 
288 Fifth Generabon 
290 Rese Electronics 
DISKETTES 
521 3M Data Recording Products Div 
: Maxell Corp. of America 
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MONEY MATTERS™ SMALL BUS./HOME OFFICE ACCTNG. 


Designed for small business: More than a checkwriting system, 
includes financials, invoicing, budgets, jobs, inventory & more. Easy 
to set-up and use: with “Quick Start” and 14 predesigned account 
lists. No debits, credits or accounting terms! Speeds cash flow: Send 
3 types of invoices. Exclusive Supertrack feature, a mini-database to 
track items such as projects, inventory, vehicles, assets, etc. Only 
$89.95 30 day MBG. ***See us at Comdex (Riviera)*** 


Great American Software To Order (800) 388-8000 


615 Amherst St., Nashau, NH 03063 
(603) 889-5400 - FAX: (603) 889-7776 


CIRCLE 877 ON READER SERVICE CARD 


MONITOR & CONTROL THE WORLD...FROM YOUR PC 


New SOLUS™ Personal Control Computer™ lets you monitor 
and datalog just about any condition (temp, humidity, flow 
etc.). Then, based on monitored conditions, SOLUS can control 
a variety of electrical devices. You can create powerful applica- 
tions. Quickly. Inexpensively. Easily. With no prior program- 
ming experience. SOLUS’ monitor and control software is 
graphical, flexible and easy to use. Only $895 (hardware only). 


SOLUS SYSTEMS, Inc. To Order: (800) 247-5712 
4000 Kruse Way Place, 2-285, Lake Oswego, OR 97035 

(503) 635-3966 - FAX: (503) 635-3004 

CIRCLE 875 DN READER SERVICE CARD 


» 


SOYO—386 SPECIALIZATION IS THE KEY 


25MHz 0 Wait 386 Super Mother Board. CRN says: 

“Soyo’s newest product is a 386 motherboard with selectable 
20MHz and 25MHz speed and from 2Mb to 16Mb of RAM on 
board. Its most unique feature is a 32K cache memory, making it 
one of the fastest units available. Research has already started 

on 486-based machines so that Soyo can maintain its 
technological lead” 


SOYO U.S.A., Inc. 
148-H 8th Ave., City of Industry, CA 91746 
Tel: (818) 330-1712 - FAX: (818) 968-4161 
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SHOWCASE ADVERTISING INFORMATION 


PC Magazine’s SHOWCASE is the new four-color advertising 
section devoted to promoting single products to the PC market’s 
most powerful buyers in an exciting, strategically located format. 
All you have to do is send us a four-color transparency of your 
product with up to 60 words of copy. PC Magazine will produce 


your full color, 4 page horizontal ad and list your product on our 
reader response card at no additional cost to you. Send your copy 


and transparency to Robert Clark at 1 Park Avenue, 3rd Floor, 
New York, NY 10016. 

The price is $6,675 per insertion (three insertion minimum) 
and frequency discounts are available. 

Call 1-800-SHOWX, 1-800-825-4ADS or 212-503-5115 now 
to discover the full advantages of PC Magazine’s SHOWCASE. 


Ad closings: December 1—February [3 Issue 
December 13—February 27 Issue 
January 2—March 13 Issue 
January 17—March 27 Issue 
January 31—April 10 Issue 
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688 Attack Sub: 
A Challenge for the Mind, 
A Feast for the Eyes 


GAMES 
by T 


Tired of crashing jet fighters? 
Sick of encounters with sword- 
happy dwarves? 688 Attack Sub, 
with its superb VGA graphics 
and emphasis on split-second 
strategy, might be just what you 
need. In688"s ten scenarios, you 
can protect convoys destined for 
war-tom Europe, fire cruise 
missiles deep into Soviet terri- 
tory, or play cat-and-mouse with 
enemy subs. Wanna be the bad 


the command. This nearly hu- 
man response lends 688 an air of 
realism not found in other mili- 
tary simulations. Even better, 688 
leaves behind the usual stick- 
figure representations of ships 
and other targets. Much of what 
you see as you peer through your 
periscope is shown as three- 
dimensional images. 

Beware, though: 688s snazzy 
graphics don’t make it easier to 
pilot a nuclear submarine. Once 
you lower your periscope and 
head for the blue depths, you 





688 Attack Sub uses numerous scanned images, which 
give the game an atmosphere of tense reality. 


guy? Take command of a Soviet 
sub and work your skills against 
the capitalist aggressors, You can 
even pit your deep-water skills 
against a buddy via modem. 
688 makes striking use of 
scanned images. When you is- 
sue an order, for instance, the 
game’s standard top-down map 
is momentarily replaced by a 
near-photographic-quality pic- 
ture of the officer who executes 


can't see anything. Somewhere 
out there—usually in the blind 
spot right behind your vessel's 
vulnerable props—is an Alfa Class 
Soviet attack sub ready to fire its 
torpedoes and blow a VW-size 
hole right through your pressure 
hull. 

While you're mastering the 
688’ s controls and avoiding en- 
emy torpedoes, depth charges, 
and missiles, Electronic Arts’ ex- 


cellent manual takes you through 
your first mission. In this bap- 
tism of fire, you must sink four 
Libyan tankers without getting 
sunk yourself by guided missile 
destroyers. 

From the ‘‘Conn,”’ a highly 
detailed graphic representation 
of your sub’s control room, you 
use a mouse or the keyboard to 
access your sub’s battle stations. 
In the Radio Room, you enter a 
security access code to receive 
your orders and start the game. 
You arm and direct your weap- 
ons in the Torpedo Room. Courses 
are plotted at the Navigation Ta- 
ble, and you listen for targets in 
the Sonar Room. 

Ateach of these stations, 688 
Attack Sub displays a detailed 
top-down map that shows your 
position, the depth of the sur- 
rounding ocean, and a heads-up 
display of your current course 
and depth. You can also track 
the positions and courses of 
potential targets. 


DAMAGE CONTROL 
A message line near the bottom 
of the screen tells you when you're 
being scanned by another sub, 
ship, or incoming torpedo. This 
part of the display also reveals 
when you've scored or taken a 
hit, and what kinds of damage 
you've suffered. 

688 is not for those who want 
a quick-starting shoot-’em-up. 
This game is hard. The first- 
time commander must cope with 
a daunting collection of subma- 
rine warfare terms: thermal lay- 
ers, active and passive sonar, 
band pass filters, towed arrays, 
contour imaging, and so on. 

Targeting your enemies is a 
little like trying to spot faces ina 
distant crowd through high- 
powered binoculars. Make one 
false move out of your narrow 
scope of sonar vision and targets 
suddenly disappear. It takes some 
time to learn to move silently 
underwater and to blow your 
enemy away before he even knows 





After Hours 


Products for the Leisure Side of Personal Computing 





@ GAMES 
The latest indy 
Jones flick comes 
to your PC. 


® GAMES 
Software that 
explores new 


realms of sight and 
sound. 


PERSONAL 
FINANCE 

You could profit 
from A Banker's 
Secret. 


you’re there. Unlike games you 
learn right away and put aside a 
day later, it might take months to 
successfully complete all of 688 
Attack Sub’s missions. And, as 
in real warfare,688 doesn’t pro- 
vide you with a way to save the 
game. Once you close the hatch, 
you're under fire until you you 
win, quit, or die. 

Though 688 was not designed 
for combatants with low frustra- 
tion thresholds, it does reward 
those who don’t always need to 
scream along at full speed. After 
half an hour's fruitless search, 
you may just come upon the sub 
that left you crippled and barely 
afloat. Imagine your total satis- 
faction as you coolly pump some 
high-explosive vengeance into 
his hide. 

After a hard day at the office 
(and an awful lot of time practic- 
ing torpedo-avoidance mancu- 
vers), that kind of satisfaction 
might just be worth 50 bucks. 
List Price: 688 Attack Sub, 
$49.95. Requires: 256K RAM; 
CGA, EGA, Tandy 16-color, 
256-color VGA, or MCGA; DOS 
2.0 or later. Copy protected 
through documentation. 
Electronic Arts, P.O. Box 7578, 
San Mateo, CA 94404-7578; 
(415) 572-2787. 
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After Hours 


Indiana Jones 
Takes His 
Crusade to Your 





Someone should give Lucasfilm 
Games an award: the Non-Sex- 
ist, Non-Gory, Fun-as-All-Get- 
Out Adventure Game Designer’s 
Trophy. 1'll personally contrib- 
ute my lunch money to have the 
trophy dipped in gold and estab- 
lished as a yearly prize for the 
PC game company with the most 
respect for its customers. 

Released in conjunction with 
the feature film of the same name, 
Indiana Jones and the Last Cru- 
sade proves that sophisticated 
PC games need not be sexist or 
offensively violent. The action 
roughly follows the movie’s plot 
as Indy attempts to wrest the 
Holy Grail from the hands of the 
vile Nazis. Use your memory to 
duplicate Indy’s path, or go your 
own way—the game will accom- 
modate either strategy. 

Like Lucasfilm’s last adven- 
ture game release, Zak McKracken 
and the Alien Mindbenders, Cru- 
Sade features a marvelously stream- 
lined word-list interface. This 
time around the characters can 
talk to each other, and you de- 
cide what they say. As Indy 
encounters ruffian Nazi guards, 
you can choose fisticuffs or se- 
lect one of several rejoinders to 





outwit them. 

Film critics praised the movie 
for the inspired pairing of Indy 
with his grail-obsessed father, 
and the game preserves the ban- 
tering relationship between the 
two. Once Indy saves his father 
from the Nazi castle you can 
switch between the two charac- 
ters, but you'll discover that all 
Dr. Jones can do is get Indy 
deeper into trouble. 

The animation 
in Crusade is a real 
step forward. The 
characters in 
Lucasfilm games 
tended to move in 
astiff, Chaplinesque 
way. No longer. In- 
diana Jones actu- 
ally has a manly 
swagger, and other 
motions are so fluid 
that you'll be 
tempted to replay 
them again and 
again. At the end 
of the game, Indy 
does a crouch, hop, 
and somersault 
move that must be 
seen to be believed (he even 
manages torescue his hat froma 
huge Slice-O-Matic in the proc- 
ess). ] also marvelled at the grace 
with which he dips the grail into 
a font of holy water. 

Humorous touches abound in 
the visuals. My personal favor- 
ite is the heaving motion of Biff 
the Nazi’s stomach while he puts 
away a Steinful of ale. And the 
reproduction of a pointillist Seurat 
painting is a scream. Lucasfilm 
also goes for laughs by alluding 
to unseen details of PG-rated 
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situations. When Indy changes 
his clothes, the game chastises 
you for looking and flashes a big 
CENSORED sign over his body. 
Likewise when Indy injudiciously 
allows his head to be lopped off. 
But don’t assume that the game 
has been scrubbed clean of juicy 
vulgarities. If Indy chooses the 
wrong grail, the player is treated 
to a macabre but amusing scene 
of Harrison Ford rapidly trans- 





forming into a corpse. 

The game and film aren’t the 
only places where you'll find 
clues about the Holy Grail. Dr. 
Jones’s “grail diary’’ is included 
in the documentation. Coffe stains, 
sketches, cross-outs and all, the 
diary chronicles Dr. Jones’s search 
and provides key information about 
the grail’s appearance and the 
three trials that a grail secker 
must pass in order to obtain it. 
Who needs the hint book? 

Additional cinematic elements 
come from the ‘‘cut scenes’’ (short 

movielike pas- 
sages) prevalent in 


Among the Lucasfilm games. 
light This time several 
touches In of the scenes come 
Lucasfilm straight from the 
Games’ film and manage 
indiana to pull you even 
Jones and deeper into the 
the Last action. There's no 
Crusadelsa _ room in this game 
replica of a for worrying about 
Seurat Piddly issues such 
masterplece. as money, and it’s 


a welcome im- 
provement. 

My criticisms 
of Indiana Jones 
and the Last 
Crusades are few. 


The Lucasfilm folk are still too 
fond of mazes for my liking, but 
at least this time around each 
hallway has its own distinctive 
look. And although Lucasfilm is 
adept at using the Ad Lib card to 
create top-flight music and sound 
effects, the soundtrack for the 
PC’s built-in speaker isn’t nearly 
as memorable as the earlier Zak 
McKracken rap. The medieval 
church tune that is played in the 


In this scene, 
Indy chooses 
agrall. The 
wrong cholce 
could have 
very painful 
conse- 
quences. 


grail chamber is a definite ex- 
ception. 

I’ve never thought that play- 
ing storyline games more than 
once was worthwhile, but right 
now I’m on my third go-around. 
There are so many ways to ap- 
proach the challenges in Cru- 
Sade that it would be a shame to 
put Indy on the shelf after just 
one try. There are 800 potential 
“*1,Q.”" (Indy Quotient) points in 
the game, yet a player can finish 
with a score of less than 400, 
bypassing some entertaining 
hijinks. 

Indiana Jones and the Last 
Crusade is a must for the soft- 
ware library of any self-respect- 
ing adventure gamer. Lucasfilm 
takes the high road to game design 
with great success. In PC games 
as in the movies, a strong plot 
and solid visuals can be more 
effective than mindless violence 
or cheap sexual references. 

List Price: indiana Jones and 
the Last Crusade: The Graphic 
Adventure, $49.95. Hint book, 
$12.95. Requires: 384K RAM, 
color graphics, DOS 2.0 or latar. 
Lucasfilm Ltd., Gamas Division, 
P.O. Box 10307, San Rafael, 
CA 94912; (415) 662-1902. 
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After Hours 


Two Games 
Produce Great 
Sound, 3-D 
Visuals Without 
Add-on 


Hardware 





Sight and sound are the ‘‘hooks"’ 
that add realism and fun to two 
hew computer games that will 
leave you and your friends eager 
for more. In Beyond the Black 
Hole, you fly an orb through 
three dimensions thanks to spe- 
cial glasses and an advanced 3- 
D imaging technique. World Class 
Leader Board offers what others 
have tried to provide and failed: 
intelligible and understandable 
speech from the PC's tiny 2.5- 
inch speaker. 

The secret of Black Hole’s 
startlingly realistic 3-D imagery 
is the Pulfrich Effect: a darker 
image takes a split-second longer 
to get to the brain than does a 
light-colored one. This latency 
is translated by the brain into a 
three-dimensional view. The 
glasses supplied with Black Hole 
are equipped with a clear and a 
dark lens (rather than blue/red 
commonly used in other 3-D ef- 
fects). But the Pulfrich Effect 
works only when objects move 
continuously, smoothly, and 
rapidly, so the illusion is best on 
aturbo PC or AT-class machine. 
(The game can be played with- 
out the glasses.) 

At first blush, Beyond the Black 
Hole looks like a souped-up ver- 
sion of the ever-popular Block- 
buster/Breakout games, but you 
won't play long before you catch 
on to the differences. The de- 
signers have added a dash of 
subtle humor and some sophisti- 
cated puzzles to what would oth- 
erwise be just a test of hand-eye 
coordination. 

You are in control of an orb 
or ball that appears to fly around 
the computer screen in three 
dimensions. As in other games 
of this type, you try to hit objects 
with the ball. But unlike the other 
games, you've got to line up tar- 


gets in three-dimensional space. 
It’s not easy. The orb can be 
controlled from the keyboard, a 
joystick, or mouse, but I didn’t 
make much headway until [ 
switched to the mouse. 

The objects you aim at vary 
from level to level, and often 
form subtle puzzles. Sometimes 
the goal isto make objects disap- 
pear, while at other times the 
puzzle is solved by putting ob- 
jects in a particular order. Each 
pazzle is based on a familiar 
saying, and it pays to think about 
the puzzle before you start to 
play. 

One screen, forexample, has 
pictures of mouths and boats. It 
is a slogan from World War II: 
**Loose Lips Sink Ships.’ After 
you hit all the lips, a ship sinks; 
after all ships sink, you advance 
to the next screen. So far in the 
course of 35 levels I’ve encoun- 
tered a bowling alley (‘‘Up Your 
Alley’’), a pool game (‘‘Behind 
the Eight Ball’’), ducks (‘Ducks 
in a Row’’), and an absurd level 
where you must form phrases 
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Beyond the Black Hole takes the traditional "Breakout" 
game situation Into three-dimensional space. 


realism to an already excellent 
golf simulation. Leader Board 
includes four courses, three of 
which accurately reproduce the 
distances, traps, trees, roughs, 
and water hazards of St. An- 
drews, Doral Country Ciub, and 
Cypress Creek. The fourth course 


s HOLE « 


ROUND 
RINK 


Besides outstanding graphics, World Class Leader Board 
offers the best sound ever to come out of a PC speaker. 


from pictures (‘*Melon-Collie- 
Baby!"’). 

If you don’t know the saying 
behind a particular puzzle, you 
may mistakeniy hit objects that 
decrease, rather than add to, your 
score. 

Whether you are listening to 
the swish of a wood or eaves- 
dropping on the announcers 
(‘Ooh, can’t be too happy about 
that one’’), the sounds and voices 
in World Class Leader Board 
add a wonderful dimension of 
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is acustom-designed nightmare, 
appropriately called the Gaunt- 
let. If you tire of these fairways, 
Access Software has created ten 
more courses that are available 
separately. 

One to four duffers can slice 
and hook their way around the 
links, competing against both par 
and one another at three skill 
leveis (kids, amateur, or pro). 
After selecting a club from a bag 
of 14 irons and woods, you line 
up the shot, taking factors like 


wind direction and velocity into 
account. 

By manipulating the joy- 
stick or keyboard, you control 
both the power and the point of 
contact between ball and club—too 
soon causes a hook; too late, a 
slice. Making straight, true shots 
(‘Looks like it hit a tree, Jim'’) 
is no easier on the computer than 
on a real course. Ditto for put- 
ting. 

To get the excellent sound 
quality, Access Software employed 
a professional announcer and used 
a variety of real sounds. To in- 
crease the clarity, the sound track 
was enhanced using a variable 
phase-shifting process called 
**flanging.”’ 

To check the results, Access 
insisted that the recording studio 
use a 2.5-inch speaker, the same 
size as in the IBM PC, as a monitor. 
Finally the sounds were digit- 
ized into 400K at three rates to 
accommodate different computer 
speeds. The results are worth the 
effort, or as Jim would say, ‘‘From 
my vantage point, it looks safely 
in the fairway.’’ 

List Price: Beyond the Black 
Hole, $49.95. Requires: 512K, 
graphics adapter, DOS 2.0 or 
later. The Software Toolworks, 
19808 Nordhoff Pi., Chatsworth, 
CA 91311; (818) 885-9000. 
CIRCLE 434 ONREADER SERVICE CARD _ 
List Price: World Ciass Leader 
Board, $54.95. Requlras: 384K, 
graphics adapter, DOS 2.0 or 
later. Access Software Inc., 545 
W. 500 South, # 130, Bountiful, 
UT 84010; (800) 824-2549. 
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(Guaranteed 
Window Seat. 


You've got the best seat at 
the air show —the cockpit of your 
F/A-18. And you're about to fly 
where only angels dare. 
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Blue Angels Formation Flight 
Stmulation™ puts you wingtip-to- 
canopy with the acrobatic U.S. 
Navy aviators who've become 
legends of the sky. From ground 
school to the wild blue yonder, 
you'll practice and perform over 
25 actual air show maneuvers. 


echelon rolls and fan breaks. wr 
Wow the crowd during three 
heavenly air shows. 





You can watch all of your 
maneuvers from a variety of 
camera angles, review the 
performance on Instant Replay — 
even take a bird's-eye tour 
of the entire airfield in “Free 
Flight” mode. 

If you're a blue chip Blue 
Angel, they'll induct you into the 
“Pilots Hall Of Fame’ Because 
only the best and the brightest 
can take 32,000 pounds of 
military thrust and turn it on 
adime. 

Blue Angels Formation Flight 
Simulation. Everything you've 

5 ever experienced in flight sim- 
Then dance with danger in ulation is about to take a 360- 
one of four Blue Angel F/A-18s— degree diamond roll. 
ajet that can twist 500 knots How to order: Visit your favor- 
into a 5g vertical climb. ite retailer or call 800-245-7744. 
Pierce the clouds on a wing ACCOM. \ror 
and a prayer. Engage your tT u_' m— [a= 
formation in delta rolls, left The best in entertainment software.” 


‘Ache gaene screens from |EM PC EGA versa ofthe game Other vertens may wary 





Train with the Blue Angels in 
a wire-frame flight simulator. 
Plot the path you've flown in 3-D 
against the ideal path! the 


maneuver. 
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A Banker’s 
Secret: Your 
Mortgage As an 
Investment 


PERSONAL FINANCE 

by Winn L. Rosch 
Save thousands on your mort- 
gage—typically $34,000 on a 
$75,000, 30-year loan. The prom- 
ise of A Banker's Secret is so 
compelling that it sounds too 
good to be true—or at least too 
good to be legal. 

Amazingly, it’s both legal and 
true. Follow the outline of the 
book that accompanies the $29.95 
Banker's Secret software disk 
and you can trim both the ex- 
pense and length of your mort- 
gage. The ‘‘trick"* is the miracle 
of prepayment: Every time you 
send in your mortgage check, 
you add a few extra bucks. Through 
the black magic of compound 
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(212) 503-5100 


interest, those pennies saved add 
up to a small fortune. 

A Banker's Secret generates 
a number of on-screen or paper 
charts that help you track your 
mortgage and plan the prepay- 
ments. One of the tables is a 
customized track-your-payments 
schedule to follow for the life of 
your mortgage. A quick miss- 
ing-value calculator helps you 
find the right mortgage/prepay- 
ment rate to suit your budget. 
The whole package is controlled 
by a simple menu interface that 
even harried home owners can 
master in minutes. 

That said, A Banker’s Secret 


ment is—a special savings plan. 
Its strength is that your effective 
interest rate is your mortgage 
rate. That’s probably a few per- 
centage points higher than you 
could get in a passbook account, 
about the only other place you 
could regularly invest the small 
amounts that A Banker’s Secret 
recommends as prepayments. 
The shortcoming of A Banker's 
Secret is not that its secret is so 
obvious. In fact, its clear (if 
sometimes misguided and some- 
what breathless) explanation of 
loan prepayment is probably worth 
the $9.95 price of the book or 
even the full cost of the soft- 


You can trim both the expense and the 
length of your mortgage. The “trick” is 


the miracle of prepayment. 





is not the mystery of the ages re- 
vealed. At heart, the real banker’s 
secret is simple—if you save mon- 
ey, you'll have more money. 
That's all mortgage prepay- 


Pt 


ware. The problem lies in its 
one-sided presentation of pre- 
payment. 

Creator Marc Eisenson is a 
true believer, and to him prepay- 


ment is the answer to all the 
world’s ills. But his explanations 
skate over important issues like 
leveraging your loan (you get a 
higher retum on your investment 
when you have a minimum of 
capital tied up). He totally ig- 
nores such concepts as present 
value (which gives you an exag- 
gerated picture of what you'll 
really save). 

Prepayment can make sense. 
Itcan help you better match your 
budget to a mortgage, letting you 
create a 23-year payment pro- 
gram even when banks will write 
only 15- and 30-year instruments. 
A Banker’ s Secret software charts 
will help you set your budget on 
a safe course. But if you have 
your doubts about whether pre- 
payment is right for you, you'll 
have to check elsewhere for a 
balanced view. 
List Price: A Banker's Secret, 
$29.95 (Includes $9.95 book of 
same name). Requires: 128K 
RAM, DOS 2.0 or later. Good 
Advice Press, P.O. Box 78, 
Elizaville, NY 12523; (914) 758- 
1400. 
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THE BEST COMPUTER POKER GAME a 


While games come and go, skill 
card games remain a favorite 
form of entertainment. The card 
game of choice in the world 
today is poker, and of course, 

it is my personal favorite. Our 
version is the best 
computer poker game 
available today. It is a 
great waytorustleup _ 
a quick table. Letit 
become your 
personal partner! 


... Amarillo 
Slim 











~ & 


AMARILLO SLIM’S REAL 
POKER FIVE CARD STUD 
plays and teaches. Match your 
skills against 3 tough computer 
opponents. Ask the tutor for 
advice. You control stakes, 
limits and table positions. 

As you play, your skills 

are analyzed to help you 

improve your game. 
Easy to use sophisticated 
features make it fun 
to play real POKER, 
the most popular 


card game ever 
ed! 
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CAT VUNTT 






AX JAILABI 
ary at 





$5. 00: stigpingAeaalite. 

IL residents add $3.12 tax. Allow 
2 to 4 weeks for delivery. Dealer/ 
Distributor inquiries invited. 
Equipment required: IBM PC or Compatible, 
CGA, EGA or VGA color graphics. IBM is 

a Trademark of the IBM Corporation. 


” 
~ 





~ ©1989 Villa Crespo 
te Crespo’ Software 


1725 McGovern St. 
(efoT=I-TeI*t*) Highland Park, IL 60035 










Oops, maybe pier- 
to-pier networking 
is right after ali: 
these Sea World 
Inhabitants are 
bottie-nosed 
doiphins, not 
bottieneck. And, if 
you look closely, 
you'll see four, not 








three. i ill Sea 
aa : -4 dolphins thrill oc’ 
mee Three Atlantic NE N technology 


World visitors as the 
counts atten’ lance. 


Oy vey! Software for Passover! 


HyperSeder — Remarkable HyperCard program about the Seder, with dazal ies, nich, 
digitzed sound and concise text So authentic, you can almost taste the Mutzah! Perfect for both 
beginners and veterans af Seders past $34.95 





When your Mac-happy friends list the advantages of the Apple 
environment, no doubt they're thinking of such products as 
HyperSeder, a $34.95 HyperCard program about the seder, with 
such memorable ad copy as, “So authentic, you cen aimost 
taste the Matzah.” 

—Davka Corp., (800) 621-8227. 


WLUSTRATION RICHARD TENNANT 
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Priceless Advice 
(Shutterbug Division) 


‘Storage memory or random access 
memory (RAM) will require a hard 

disk drive, which can be internal or “ 
external, and is available in increments of 20, 
and up. The RAM figure limits the amount o} 
hard disk drive. Since this is the data availab! 














with more RAM memory than you expect to 1 
—Photomethods, June 1989 






Priceless Advice 


(Video Division) 
“‘It is also time you started 
learning about the quality 
of clones and compatibles, 
Many of the video boards 
are Very sensitive to the bus 
speed of the computer. While the 16 bits of e g 
things very accurate, many of the clones have s 
Whiut happens is that you just can’t get things 1 
—Camcorder Report, August 1989 
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lf You Add These Up and Still Get 3, 

Then Maybe NuBus Does Slide Into a PC 
There are curently three standard types of slots in DOS computers: 
PC, AT, MCA, and NuBus. The PC siots (also called 8-bit slots) are 
ealled such because they first appeared in the IBM PC. 

—Personal Computing, Mareh 1989 





Without 8-Bit PC 
NuBus, Those Early 
ESDI Drives Wouldn't 


Have Been So Hot 
“Another trend in the new servers is 
the Small Computer Systems 
Interface (SCSI). Such drives are 
faster than Enhaneed Small Device 
interface disk drives, the most 
prevalent PC disk drive 
standard—whieh became nearly 
universal beeause it was the 
approach IBM adopted with its 
original PC." 

—Data Communications, June 21, 
1989 


©. Ruiz 
disk), 
Richard Q. Fox (slop in the 
system), Stewart Venit — 
(NuBus), Kevin Sullivan : 
(SCSI versus ESDI). 


{virgin in box), Bi 
(RAM versus hat 








Technically speaking, the Dell 
System® 325 is one of the most ad- 
vanced 386”computers available. 

And, according to PC 
Magazine, it’s one of the most 
advanced 386 computers they’ ve 
ever tested. 

In benchmark after bench- 
mark, the System 325 excelled in 
a field of 386-based 25 MHz 
systems. A field that included 
the Compaq‘ 386/25. 

A show of prowess that earned | 
the System 325 PC Magazine's 





we've sold to date, each and 
every one has been individually 
configured to fit the needs of 
its owner. 

The System 325 takes that 
idea to its logical extreme. 

For example, it runs either 
MS-DOS? MS"OS/2, or our own 
Dell UNIX®System V. Which 
is compatible with AT&T's 
System V Interface Definition. 


And the whole world of XENIX° 


applications. 
If speed is of the essence, we 





can include an optional Intel® 
80387 or WEITEK 3167 math 
coprocessor. 

And since nothing about 
this system is lightweight, the 
standard mass storage is a 100 
MB hard disk drive. Or we can 
configure it with a 40, 150 or 
322 MB hard drive. 

As you might expect, the 
output is just as intense. You can 
choose between VGA Mono- 
chrome with paper-white screen, 
VGA Color Plus, or Super VGA 


THE DELL 386 SYSTEM 325 
HAS A 25 MHz CLOCK RATE, 
CACHE MEMORY CONTROLLER, 
IDE OR ESD! HARD DISK DRIVE, 
PAGE MODE INTERLEAVED MEMORY, 
AND 100% COMPATIBILITY WITH 
MS-DOS, OS/2 AND UNIX SYSTEM V. 


Editor's Choice award. 

It was a goal we set for our- 
selves from the very beginning. 
Andan objective anyone with 
a penchant for power and 
performance can appreciate. 


A PERSONAL 
COMPUTER 
THAT’S REALLY 
PERSONAL. 


Of the more than 150,000 
personal computers 































for high resolution colors 
displayed on a larger screen. 
Even though the System 
325 gives you all this perform- 
ance, it still leaves you six 
open slots for whatever else 
you might want to add. 
Andonce you've told 
us what you want, we'll make 
sure what you want works 
—by burning-in the entire 
system unit. 
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“The new top-of-the-line 
Dell System 325 is a 

flagship worth putting 

out in nt of the fleet? 


For the full story see inside back cover, "710%" 
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